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FOREWORD

The Department of the Navy developed the Installation Restoration (IR) program
to locate, identify, and remediate environmental contamination from the past
disposal of hazardous materials at Navy and Marine Corps installations. The
Navy’s IR program follows the Department of Defense’s environmental restoration
program mandated by the Superfund Amendments and Reauthorization Act of 1986 to
address waste sites that may pose a threat to human health or the environment.

The Navy’s IR program consists of Preliminary Assessment and Site Inspection,
Remedial Investigation and Feasibility Study (RI/FS), and Remedial Design and
Remedial Action at sites where hazardous materials were possibly disposed. The
Preliminary Assessment and Site Inspection identify the presence of pollutants.
The RI/FS analyzes the nature and extent of contamination and determines the
optimum remedial solution. The Remedial Design and Remedial Action complete the
implementation of the solution.

Previous investigations have determined that Naval Air Station (NAS) Cecil Field
has 19 sites that may pose a threat to human health or the environment.
Therefore, an RI/FS will be performed at each site to address the extent and
magnitude of contamination at these sites.

This document presents the workplan, sampling and analytical plan (SAP), and
health and safety plan (HASP) for conducting the RI/FS for Operable Units 3, 4,
5, and 6, which include Sites 7, 8, 10, 11, 14, and 15. The workplan discusses
the history and environmental setting of the sites, and presents the RI/FS
rationale and scope of work. The SAP focuses on the field investigation
procedures, analytical methods, and quality assurance and quality control (QA/QC)
procedures. The HASP outlines the health and safety procedures for all field
tasks.

Questions regarding this report should be addressed to the Commanding Officer,
Code 00B, P.0. Box 111, NAS Cecil Field, Jacksonville, Florida 32215-0111.
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EXECUTIVE SUMMARY

The planning documents prepared to support the Remedial Investigation and
Feasibility Study (RI/FS) activities for Operable Units (OUs) 3, 4, 5, and 6 at
Naval Air Station (NAS) Cecil Field consist of the following three volumes:

. Volume I, Workplan;

. Volume II, Sampling and Analysis Plan (incorporating both the Field
Sampling Plan and the Quality Assurance Project Plan); and

. Volume III, Health and Safety Plan.

Together, the three volumes present the scope of the RI/FS activities. The
workplan (Volume I) describes the features of each site, provides a record of
facility and site history, describes the environmental factors, details previous
investigative results, provides an initial evaluation of each site, presents the
RI approach, details the RI/FS tasks, and outlines the project schedule.

The sampling and analysis plan (SAP) (Volume II) focuses on the field investiga-
tive procedures, analytical methods, and quality assurance and quality control
(QA/QC) procedures. The SAP provides a project description, describes site
management and field methods, details the technical approach and sampling plans,
and describes the QA/QC requirements for sample collection, sample handling,
sample analysis, data assessment, corrective action, and reporting.

The Health and Safety Plan (HASP) (Volume III) outlines the health and safety
procedures for all field tasks. The HASP includes material safety data sheets
for chemicals that may be encountered at each site and provides emergency
information and telephone numbers.

Volumes I through III of the RI/FS planning documents for OUs 3, 4, 5, and 6 have
been prepared by CDM Federal Programs Corporation (CDM Federal) and ABB
Environmental Services, Inc. (ABB-ES), under the Comprehensive Long-Term
Environmental Action, Navy (CLEAN) contract (contract number N62467-89-D-0317).
The format and scope of these documents are in compliance with Guidance for
Conducting Remedial Investigations and Feasibility Studies Under CERCLA (U.S.
Environmental Protection Agency [USEPA], 1988) and Navy/Marine Corps Installation
Restoration Manual (Department of the Navy [DON], 1992), as well as other
applicable USEPA and DON guidance documents.

The RI technical approach developed for each site comprising OUs 3, 4, 5, and 6
are based on several considerations including: (1) the physical characteristics
and geographic location of the site, (2) the history and previous use of the site,
(3) the results and conclusions of previous investigations, and (4) site
reconnaissance. The primary objectives of the RI are to collect sufficient data
to: characterize and quantify the nature and extent of contamination, assess
potential risks to human health and the environmment posed by contaminants of
concern, support an FS at sources of contamination where remedial action is
warranted, and support a Record of Decision (ROD) for each operable unit
addressed. The FS is designed to screen and evaluate potential remedial
alternatives, and to conduct treatability studies to evaluate the suitability of
remedial technologies to site conditions and problems.
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Note that the Base Conversion and Redevelopment Commission is developing a reuse
plan for NAS Cecil Field in anticipation of the DON releasing the property.
Simultaneously, the Base Realignment and Closure (BRAC) Cleanup Team (BCT) 1is
developing a strategy to address environmental issues at the facility. The BCT
strategy integrates the activities under the Installation Restoration (IR) program
(including this RI/FS), with the operating compliance program and the closure
compliance program. The BCT strategy supports full restoration of NAS Cecil
Field. The DON is the lead agency in implementing this strategy; however,
decisions regarding the BCT strategy are being made jointly by the DON, USEPA,
and the Florida Department of Environmental Protection (FDEP).
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1.0 TINTRODUCTION

1.1 GENERAL. This Sampling and Analysis Plan (SAP) describes the data collection
and sample analytical procedures to be used in the Remedial Investigation and
Feasibility Study (RI/FS) at the Naval Air Station (NAS) Cecil Field near
Jacksonville, Florida (Figure 1-1). The RI/FS is being performed for Southern
Division, Naval Facilities Engineering Command (SOUTHNAVFACENGCOM) as part of the
naval Installation Restoration (IR) program. The objective of the RI/FS is to
identify and evaluate past hazardous waste sites and control the migration of
hazardous contaminants from such sites. The Navy is proceeding with the IR
program at NAS Cecil Field using the guidance of the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) and the Superfund Amendments
and Reauthorization Act (SARA) RI/FS process. Based on the U.S. Environmental
Protection Agency's (USEPA’s) evaluation of data collected during previous
investigations, the facility has been listed on the National Priority List (NPL).

This document covers the sampling and analytical activities at four operable units
(OUs) containing a total of six sites. The approach to conducting the
comprehensive RI/FS program at these sites is set forth in several planning
documents. In addition to this SAP, these documents include the Workplan and the
Health and Safety Plan (HASP). A comprehensive understanding of the entire
program requires knowledge of all plans. This SAP details procedures for field
sampling and data quality assurance (QA) and quality control (QC).

1.2 REMEDIAL INVESTIGATION AND FEASIBILITY STUDY (RI/FS) GOALS. The goals of
the RI/FS program are to assess the extent, magnitude, and impact of possible
contamination at sites and to develop appropriate remedial actions for sites that
are determined to pose a threat to human health and/or the environment. The RI/FS
emphasizes the collection of sufficient information to support risk management
decisions concerning the appropriate remediation at a given site.

The RI process serves as the mechanism for data collection to identify source and
migration pathway characteristics and for conducting the risk assessment (RA) and
testing necessary to aid in the FS process. The FS process uses the information
collected in the RI to develop, screen, and evaluate potential remedial
alternatives. The processes are conducted concurrently with data collection to
provide information relevant to the selection of a remedial action.

1.3 RI/FS SITES. Locations of the six sites at NAS Cecil Field addressed in
this program are shown on Figure 1-2. These sites have been grouped into four
OUs based on suspected waste types and disposal practices. They consist of:

. firefighter training areas (OU 3 Sites 7 and 8),
. rubble pile area (OU 4 Site 10),

. ordnance sites (QOU 5 Sites 14 and 15), and

. pesticide disposal area (OU 6 Site 11).

Site summaries for each site detailing suspected waste types, historical land use,
and previous data collection results are included in Chapter 2.0 of the workplan.

CEFOU3-6.SAP
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1.4 CONTAMINATION STATUS AT EACH SITE. A summary of the analytical data from
previous investigations is included in Table 1-1. Primary contaminants of concern
by site include:

. Site 7, metals (cadmium, chromium, and lead) and volatile organics
(benzene and methylene chloride);

. Site 8, metals (lead) and volatile organics (1,1,1-trichloroethane and
methylene chloride);

. Site 10, metals (chromium, lead, and mercury), extractable organics
(bis(2-ethylhexyl)phthalate), and volatile organics (trichloroethene and
trans-1,3-dichloropropene);

. Site 14, volatile organics (1,1,l-trichloroethane);

. Site 15, metals (lead) and extractable organics (polynuclear aramatic
hydrocarbons); and

. Site 11, metals (chromium, lead, and arsenic), volatile organics (1,1,1-
trichloroethane, toluene, and methylene chloride), and pesticides and
herbicides (1,2-dibromo-3-chloropropane, parathion, alpha-benzene
hexachloride (BHC), gamma-BHC, 2,4-dichlorophenoxyacetic acid, and toxa-
phene) .

Samples from some monitoring wells revealed concentrations of chromium, lead, and
benzene that were above Florida drinking water standards (Table 1-1). More
detailed discussions of the previously identified contaminants and their migration
potentials are provided in Chapters 2.0 and 3.0 of the Workplan. The HASP
addresses field safety procedures and discusses health hazards associated with
suspected contaminants.

1.5 SCOPE OF THE SAMPLING AND ANALYTICAL PLAN. The purpose of this SAP is to
document the procedures for field activities and sample analyses. This plan was
prepared in accordance with the USEPA Guidance for Conducting Remedial
Investigations and Feasibility Studies Under CERCLA (USEPA, 1988a). This plan
discusses objectives of the sampling program and ultimate use of the data. It
specifies sampling protocol and procedures as well as types, locations, frequency
of samples to be collected; sample designations; sample handling and analyses;
sampling equipment; and handling of investigative derived waste (IDW).

Chapter 2.0 consists of the Field Sampling Plan (FSP) and provides guidance for
all fieldwork by defining, in detail, the sampling and data-gathering methods to
be used on the project. Chapter 3.0 consists of the Quality Assurance Project
Plan (QAPP) that describes the QA/QC protocols necessary to achieve the data
quality objectives (DQOs) dictated by the intended use of the data.

CEFOU3-6.SAP
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Table 1-1

Summary of Maximum Measured Concentrations

Remedial Investigation and Feasibility Study Sampling and Analytical Plan
Operable Units 3, 4, 5, and 6
NAS Cecil Field, Jacksonville, Florida

Site

Contaminant

Concentration

Site 7, Old Firefighter Training Area

Site 8, Firefighter Training Area, Boresite Test
Range, and Hazardous Waste Storage Area

Site 10, Rubbie Disposal Area

Site 11, Golf Course Pesticide Disposal Area

Benzene (groundwater)
Cadmium (groundwater)
Chromium (groundwater)
Lead (groundwater)
Methylene chioride (soil)
Cadmium (sail)

Lead (soil)

Chromium (groundwater)

Lead (groundwater)

Methylene chioride (soil)
1,1,1-Trichloroethane (soil)
Chromium (soil)

Lead (soil)

Chromium (sediment)

Lead (sediment)
1,1,1-Trichloroethane (sediment)

bis (2-Ethylhexyl) phthalate (groundwater)
Chromium (groundwater)

Lead (groundwater)

Mercury (groundwater)

Trichloroethene (groundwater)
Trans-1,3-Dichloropropene (groundwater)

Chromium (groundwater)
Lead (groundwater)
1,2-dibromo-3-chloropropane (soil)
Parathion (soil)
Toluene (soil)
Methylene chloride (soil)

(25 wg/t in QA/QC samples)
1,1,1-Trichloroethane (soil)

(11 ug/2 in QA/QC samples)
Lead (soil)
Aluminum (soil)
Arsenic (soil)
Barium (soil)
Chromium (soif)
Copper (soil)
fron (soil)
Magnesium (soil)
Zinc (soil)
alpha-BHC (product)
gamma-BHC (product)
2,4-Dichlorophenoxyacetic acid {product)
1,2-dibromo-3-chloropropane (product)
toxaphene (product)

6 ug/?t’
6 ug/t’
61 ug/?'
50 pg/t'
53 pg/kg
17 mg/kg
14 mg/kg

28 pg/t

20 ug/ e’

80 pg/kg
82 pg/kg
16 mg/kg
47 mg/kg
6.2 mg/kg
4.7 mg/kg

16 ug/kg

46 ug/t
145 pg/ 2’
60 ug/t'
0.8 ug/t'
1.6 ug/!
0.1 ug/2

332 ug/t’
573 ug/12’
160 ug/kg
330 pg/kg
16 ug/kg
24 ug/kg

39 ug/kg

8.3 mg/kg
1690 mg/kg
46.6 mg/kg

3.4 mg/kg

4.6 mg/kg

1.2 mg/kg
623 mg/kg

5.0 mg/kg

6.0 mg/kg

85 pg/kg

60 pg/kg

47,000 ug/kg

340,000 g/ £
73 g/t

See notes at end of table.
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Remedial investigation and Feasibility Study Sampling and Analytical Plan
Operable Units 3, 4, 5, and 6
NAS Cecil Field, Jacksonville, Florida

Table 1-1 (Continued)
Summary of Maximum Measured Concentrations

Site

Contaminant

Concentration

Site 14, Blue 5 Ordnance Disposal Area

Site 15, Blue 10 Ordnance Disposal Area

1,1,1-Trichloroethane (soil)

(Soil sampling)
Acenaphthene
Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo (b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene

Chrysene
Fluoranthene
Fluorene

Indeno (1,2,3-cd) pyrene

Naphthalene
Phenanthrene

Pyrene
Lead

11 pg/kg

6,600 ug/kg
25,800 pg/kg
176,400 pg/kg
192,000 vg/kg
352,800 pg/kg
103,800 pg/kg
176,400 pg/kg
202,500 ug/kg
238,800 pg/kg
3,000 wg/kg
108,800 wg/kg
5,700 ug/kg
108,900 wg/kg
275,100 ug/kg
599 mg/kg

! Exceeds groundwater standards for Chapter 62-550, Florida Administrative Code, maximum contaminant levels.

Notes:

4g/2 = microgram per liter.

pg/kg = microgram per kilogram.
mg/kg = milligram per kilogram.

QA/QC = quality assurance and quality control.

BHC = benzene hexachloride.
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2.0 FIELD SAMPLING PLAN

2.1 REMEDIAL INVESTIGATION APPROACH. To collect the additional data required
to complete the RI/FS for OUs 3, 4, 5, and 6 in a cost-effective manner, a two-
stage comprehensive data collection approach was developed. An initial sampling
event will be performed to preliminarily define the nature and extent of
contamination at each site. A confirmatory sampling event will be performed to
verify and supplement the results of the initial sampling event, if necessary.
Note that the elements of the confirmatory sampling event are not discussed in
this document (see Chapter 4.0 of the workplan for a discussion of this event).
The actual confirmatory sampling event activities to be performed will be decided
after the results of the initial sampling event activities have been received and
jointly evaluated by the USEPA, Florida Department of Environmental Protection
(FDEP), and Navy. Technical memoranda will then be prepared for the confirmatory
sampling event activities.

2.2 DATA COLLECTION. This section provides a brief description of the data
collection program to be implemented during the initial sampling event activities
at OUs 3, 4, 5, and 6. Chapter 4.0 of the workplan discusses the program in
detail.

Sample codes were not assigned to the sampling locations on the figures because
the dynamic nature of the screening program often changes many of the sample
locations. However, all screening and confirmatory locations will be assigned
codes at the time of collection and these codes will be used throughout the
remainder of the RI.

2.2.1 Background Characterization Background soil samples will be collected
from the Aquic Quartzipsamments, Sapelo fine sand, Olustee fine sand, and Leon
fine sand soil units. Three background surface soil samples will be collected
and three soil borings will be completed in each of the units. Soil samples will
be collected from the soil borings at the surface and just above the water table.
The locations of these background soil samples will be determined in the field,
but generally will be from areas that appear to be unaffected by base operations
or other development. All the background soil samples (estimated 36 total) will
be sent to an offsite laboratory for full target compound list (TCL) and target
analyte list (TAL) parameter analyses.

Three background monitoring wells (each with a 10-foot interval screened in the
upper zone of the Hawthorn [UZH] formation) will be installed at the facility.
One groundwater sample will then be collected from each of the existing and new
background monitoring wells (12 total samples) and sent to an offsite laboratory
for full TCL and TAL parameter analyses.

92.2.2 Site 7, 01d Firefighter Training Area Both surface and subsurface soil
samples will be collected for analysis at this site. One grab surface soil
screening sample will be collected from the center of each 50-foot square grid
block as shown on Figure 2-1 (35 total samples). These samples will be sent to
the onsite laboratory for analyses of polynuclear aromatic hydrocarbons (PAHs)
and total petroleum hydrocarbon (TPH) (USEPA Methods 8270 and 418.1), and to an
offsite laboratory for analyses of lead (USEPA Method 6010). After the onsite
laboratory analyses are completed, 20 percent of these sample locations (seven
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total samples) will be resampled, and these samples will be analyzed by an offsite
laboratory for TCL and TAL parameters. The locations selected for resampling will
be based on the onsite laboratory results with the intent being to collect these
additional samples from the most contaminated areas.

Ten soil borings will be completed in and around the former burning pit and
burning pad areas (after completion of surface soil sampling) at the approximate
locations shown on Figure 2-1. Because the exact locations of the burning pit
and burning pad areas are not visually evident at this site, the results of the
surface soil sampling will be used to help guide exact placement of the soil
borings. Soil screening samples will be collected at 2-foot intervals from the
ground surface down to the water table (i.e., 0 to 1, 1 to 3, 3 to 5, and 5 to
7 feet below land surface [bls]). These samples (estimated 40 total) will be sent
to the onsite laboratory and analyzed for volatile organic compounds (VOCs), PAHs,
and TPH (USEPA Methods 8010 [modified], 8020 [modified], 8270, and 418.1), and
to an offsite laboratory for analyses of lead (USEPA Method 6010). In addition,
one sample per boring (10 total samples) will sent to an offsite laboratory for
full TCL and TAL parameter analyses, with the intent being to collect these
samples from the most contaminated depths based on visual observation and field
screening using a flame ionization detector (FID).

Groundwater screening samples will be collected using the Aquaprobe™ system in
conjunction with hollow stem auger drilling technique. Groundwater samples will
be collected from various depth intervals in the upper zone of the surficial (UZS)
aquifer and the lower zone of the surficial (LZS) aquifer at each Aquaprobem
location. These samples will be sent to the onsite laboratory and analyzed for
VOCs and naphthalene (USEPA Modified Methods 8010 and 8020) and TPH (USEPA Method
418.1). Five pre-selected Aquaprobe™ sampling locations are shown on Figure 2-2.
Other locations will be added in the field based on the onsite laboratory results
for the first five and subsequent Aquaprobe™ sample locations, with the intent
being to preliminarily define the areal extent of groundwater contamination.

Four, three-well monitoring well clusters will be installed at the site (after
completion of the Aquaprobe™ sampling) at the approximate locations shown on
Figure 2-2. The results of the groundwater and soil screening will be used to
help guide areal and vertical placement of the monitoring well clusters with the
intent being to locate one cluster in the source area, one cluster upgradient of
the source area, and two clusters downgradient of the source area. Unless the
stratigraphy dictates otherwise, one well in each cluster will be screened at the
water table in the UZS, one well will be screened at the bottom of the LZS, and
one well will be screened at the top of the UZH. After well installation is
completed, one groundwater sample will be collected from each well (12 total
samples) and sent to an offsite laboratory for full TCL and TAL analyses. If
during purging, the turbidity readings of the groundwater are greater than 5
nephelometric turbidity units (NTUs), both a filtered and unfiltered sample will
be sent to the offsite laboratory for TAL analyses. If turbidity readings are
below 5 NTUs in all wells, only samples from the source area cluster of wells and
one downgradient cluster of wells will be submitted for filtered and unfiltered
TAL analyses.

During the construction of the UZH well in each of the new monitoring well
clusters, the boring will be continuously logged (by visual observation of core
samples) to the bottom of the UZH to characterize the lithology at the site.
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For the purposes of providing geotechnical, geochemical, and groundwater quality
information to be used for potential remedial action, soil and groundwater samples
will be collected as follows.

CEFOU3-6.SAP
MVL.11.94

One groundwater sample will be collected from the UZS and analyzed for:

- pH, conductivity, and temperature (field measurement);
- alkalinity (USEPA Method 310.1);

- chloride (USEPA Method 325.1);

- sulfate (USEPA Method 375.4);

- total sulfide (USEPA Method 376.1);

- 0il and grease (USEPA Method 413.2);

- total organic carbon (USEPA Method 415.2);

- total solids (USEPA Method 160.3);

- total suspended solids (USEPA Method 160.2);
- total dissolved solids (USEPA Method 160.1);
- hardness (USEPA Method 130.2); and

- color (USEPA Method 110.2).

One soil sample will be collected from the vadose zone in an area where
no contamination appears to be present and analyzed for:

- pH’

- moisture content (American Society for Testing and Materials [ASTM]
Method D-2216),

- sieve and hydrometer particle size distribution (ASTM Methods D-421
and 422), and

- bulk density (ASTM E12-70).

For the evaluation of a potential remedial action involving excavation
and disposal, one composite soil sample will be collected from the area
in the vadose zone with the highest observed contamination and analyzed
for:

- Toxicity Characteristic Leaching Procedure (TCLP) extraction (VOCs,
semivolatile organic compounds [SVOCs], metals, and pesticides as
appropriate).

For the evaluation of a potential remedial action involving biological
treatment, one soil sample will be collected from the area in the vadose
zone with the highest observed contamination and analyzed for:

- total Kjeldahl nitrogen (USEPA Method 351.3),

- ammonia-nitrogen (USEPA Method 350.2),

- nitrate plus nitrite (USEPA Method 353.2),

- total phosphorous (USEPA Method 365.1),

- total bacteria (USEPA Method 907B modified),

- specific petroleum degraders (USEPA Method 907B modified),
- total organic carbon (USEPA method 415.2),

- TPH (USEPA Method 418.1 modified), and

- fingerprint (USEPA Method 3550/8100 modified).

2-5



Each new monitoring well will be surveyed horizontally and vertically to determine
its precise location and elevation. One round of water level measurements will
then be collected from the monitoring wells. In addition, in-situ hydraulic
conductivity tests (slug tests) will be conducted in each new monitoring well.

An ecological survey will be conducted on and around the site. An inventory of
the biological community in the area will be conducted to identify the vegetative
communities, habitat types, physical and chemical characteristics of the
environment, the occurrence of animals, and any obvious zones of chemical
contamination that could result in ecological effects.

2.2.3 Site 8, Firefighter Training Area, Boresite Test Range, and Hazardous
Waste Storage Area An ordnance survey will first be conducted at this site to
identify the presence of and remove any unexploded ordnance. In addition, an
ordnance survey will be conducted during all subsequent intrusive activities
conducted on the site (i.e., soil borings and groundwater monitoring well
installation).

Both surface and subsurface soil samples will be collected for analyses at this
site. One grab surface soil screening sample will be collected from the center
of each 50-foot square grid block as shown on Figure 2-3 (111 total samples).
These samples will be sent to the onsite laboratory for analyses of PAHs and TPH
(USEPA Methods 8270 and 418.1) and to an offsite laboratory for analyses of lead
(USEPA Method 6010). After the onsite laboratory analyses are completed, 20
percent of these sample locations (22 total samples) will be resampled, and these
samples will be analyzed by an offsite laboratory for full TCL and TAL parameters.
The locations selected for resampling will be based on the onsite laboratory
results with the intent being to collect these additional samples from the most
contaminated areas due to firefighter training activities and from areas where
hazardous wastes may have been spilled to verify the appropriateness of the
screening parameters. All surface soil samples will be collected from O to 1 foot
bls.

Six soil borings will be completed in the three burning pit areas and 10 soil
borings will be completed in the hazardous waste storage area at the approximate
locations shown on Figure 2-3. Soil screening samples will be collected at 2-foot
intervals from the ground surface down to the water table. These samples
(estimated 64 total, 16 surface and 48 subsurface samples) will be sent to the
onsite laboratory and analyzed for VOCs, PAHs, and TPH (USEPA Methods 8010
(modified), 8020 (modified), 8270, and 418.1), and to an offsite laboratory for
analyses of lead (USEPA Method 6010). 1In addition, one sample per boring (16
total samples) will sent to an offsite laboratory for full TCL and TAL parameter
analyses, with the intent being to collect these samples from the most
contaminated depths based on visual observation and field screening using an FID.

Groundwater screening samples will be collected using the Aquaprobe™ system in
conjunction with hollow stem auger drilling techniques. Groundwater samples will
be collected from various depth intervals in the UZS and the LZS at each
Aquaprobe™ location. These samples will be sent to the onsite laboratory and
analyzed for VOCs and naphthalene (USEPA Modified Methods 8010 and 8020) and TPH
(USEPA Method 418.1). Seven pre-selected Aquaprobe™ sampling locations are shown
on Figure 2-4. Other locations will be added in the field based on the onsite
laboratory results for the first seven and subsequent Aquaprobe™ sample locations,
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with the intent being to preliminarily define the areal extent of groundwater
contamination.

Four, three-well monitoring well clusters will be installed at the site (after
completion of the Aquaprobe™ sampling) at the approximate locations shown on
Figure 2-4. The results of the groundwater and soil screening will be used to
help guide areal and vertical placement of the monitoring well clusters with the
intent being to locate one cluster in the source area, one cluster upgradient of
the source area, and two clusters downgradient of the source area. Unless
stratigraphy dictates otherwise, one well in each cluster will be screened at the
water table in the UZS, one well will be screened at the bottom of the LZS, and
one well will be screened at the top of the UZH. After well installation is
completed, one groundwater sample will be collected from each well (12 total
samples) and sent to an offsite laboratory for full TCL and TAL analyses.
Turbidity readings will be collected throughout purging and wells with values
greater than 5 NTUs after purging will have both a filtered and unfiltered sample
collected and sent to the offsite laboratory for TAL analyses. If turbidity
readings are below 5 NTUs in all wells, only samples from the source area and one
downgradient well clusters will be submitted for filtered and unfiltered TAL
analyses.

During the construction of the UZH well in each of the new monitoring well
clusters, the boring will be continuously logged (by visual observation of core
samples) to the bottom of the UZH to characterize the lithology at the site. Soil
and groundwater samples will be collected and tested for the same suite of
geotechnical and geochemical parameters as discussed in Subsection 2.2.2.

Each new monitoring well will be surveyed horizontally and vertically to determine
their precise location and elevation. One round of water level measurements will
then be collected from the monitoring wells. In addition, slug tests will be
conducted in each new monitoring well.

Three surface water samples and three sediment samples will be collected from each
of the two drainage ditches bordering the site as shown on Figure 2-4. These
samples (six total surface water and six total sediment samples) will be sent to
an offsite laboratory for full TCL and TAL parameter analyses. Both a filtered
and unfiltered surface water sample will be sent to the offsite laboratory for
TAL analyses.

An ecological survey will be conducted on and around the site. An inventory of
the biological community in the area will be conducted to identify the vegetative
communities, habitat types, physical and chemical characteristics of the
environment, the occurrence of animals, and any obvious zones of chemical
contamination that could result in ecological effects.

2.2.4 Site 10, Rubble Disposal Area For the purpose of identifying soil sample
and monitoring well locations, the rubble piles will be mapped by visual
observation and by staking the perimeter of each pile, followed by a survey to
determine the location and elevation of each pile. Six surface soil samples will
be collected at Site 10. The surface soil samples will be collected on the
downgradient side of the six largest rubble piles. The samples will be collected
from 0 to 1 foot bls. Approximate locations of surface soil samples are shown
on Figure 2-5.
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One water table monitoring well will be installed (after the rubble piles have
been mapped) on the downgradient side of the largest rubble pile at the
approximate location shown on Figure 2-6. After well installation is completed,
one groundwater sample will be collected from each new and existing well (five
total) and sent to an offsite laboratory for full TCL and TAL analyses. Because
the existing monitoring wells have not been sampled since 1988, they will be
redeveloped prior to purging and sampling. If after purging, the turbidity
readings of the water are greater than 5 NTUs, both a filtered and unfiltered
sample will be sent to the offsite laboratory for TAL analyses; otherwise, only
samples from the upgradient monitoring well and two downgradient monitoring wells
will be submitted for filtered and unfiltered TAL analyses.

Each new and existing monitoring well will also be surveyed horizontally and
vertically to determine their precise location and elevation. One round of water
level measurements will then be collected from the monitoring wells to determine
the directions of groundwater flow in each aquifer zone at the site. In addition,
in-situ hydraulic conductivity tests (slug tests) will be conducted in each new
monitoring well to provide estimates of the hydraulic properties of each aquifer
zone at the site.

Two surface water samples and two sediment samples will be collected from the
Rowell Creek tributary located north of the site as shown on Figure 2-6. These
samples will be sent to an offsite laboratory for full TCL and TAL parameter
analyses. Both a filtered and unfiltered surface water sample will be sent to
the offsite laboratory for TAL analyses.

An ecological survey will be conducted on and around the site. An inventory of
the biological community in the area will be conducted to identify the vegetative
communities, habitat types, physical and chemical characteristics of the
environment, the occurrence of animals, and any obvious zones of chemical
contamination that could result in ecological effects.

2.2.5 site 14, Blue 5 Ordnance Disposal Area An ordnance survey will first
be conducted at this site to identify the presence of and remove any unexploded
ordnance.

One grab surface sample will be collected from the center of each 100-foot square
grid block as shown on Figure 2-7 (75 total samples). These samples will be
screened onsite with 2,4,6-trinitrotoluene (TNT) colorimetric field test kits.
In addition, surface soil samples will be collected from the center of each 50-
foot square grid block around the bunker (Figure 2-7) and screened for USEPA
modified methods 8010 and 8020 (24 total samples). An estimated 20 percent of
these sample locations (15 samples) will be resampled and analyzed by an offsite
laboratory for full TCL and TAL parameters and nitroaromatics (USEPA Method 8330).
All surface soil samples will be collected from O to 1 foot bls.

Five temporary piezometers will be installed (prior to monitoring well
installation) to assess groundwater flow direction and aid in the placement of

monitoring wells. The piezometer locations are shown on Figure 2-7. Three,
three-well monitoring well clusters will be installed at the site at the
approximate locations shown on Figure 2-8. Unless the stratigraphy dictates

otherwise, one well in each cluster will be screened at the water table in the
UZS, one well will be screened at the bottom of the LZS, and one well will be
screened at the top of the UZH. After well installation is completed, one
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groundwater sample will be collected from each well and sent to an offsite
laboratory for full TCL and TAL analyses, and nitroaromatic chemical analyses
(USEPA Method 8330). If after purging, the turbidity readings of the water are
greater than 5 NTUs, both a filtered and unfiltered sample will be sent to the
offsite laboratory for TAL analyses. If turbidity readings are below 5 NTUs in
all wells, only samples from the upgradient well cluster and one downgradient well
cluster will be submitted for filtered and unfiltered TAL analyses.

During the construction of the UZH wells in each of the new monitoring well
clusters, the boring will be continuously logged (by visual observation of core
samples) to the bottom of the UZH to characterize the lithology at the site.

Each new monitoring well will be surveyed horizontally and vertically to determine
their precise location and elevation. One round of water level measurements will
then be collected from the monitoring wells. In addition, slug tests will be
conducted in each new monitoring well.

Four water samples and four soil samples will be collected from the drainage swale
bordering the site as shown on Figure 2-8. These samples will be sent to an
offsite laboratory for full TCL and TAL parameter analyses, and nitroaromatic
chemical analyses (USEPA Method 8330). Both filtered and unfiltered water samples
will be sent to the offsite laboratory for TAL analyses.

An ecological survey will be conducted on and around the site. An inventory of
the biological community in the area will be conducted to identify the vegetative
communities, habitat types, physical and chemical characteristics of the
environment, the occurrence of animals, and any obvious zones of chemical
contamination that could result in ecological effects.

2.2.6 _Site 15, Blue 10 Ordnance Disposal Area An ordnance survey will first
be conducted at this site to identify the presence of and remove any unexploded
ordnance.

One grab surface soil screening sample will be collected from the center of each
25-foot and 100 foot square grid block as shown on Figure 2-9 (64 total samples).
These samples will be sent to the onsite laboratory for analyses of PAHs and TPH
(USEPA Methods 8270 and 418.1), and to an offsite laboratory for analyses of lead
(USEPA Method 6010). The samples will also be screened with colorimetric field
test kits for TNT. An estimated 20 percent of these sample locations (13 samples)
will be resampled and analyzed by an offsite laboratory for full TCL and TAL
parameters and nitroaromatics (USEPA Method 8330).

Four soil borings will be completed at locations with the highest contaminant
concentration detected during the surface soil screening programs. Approximate
soil boring locations are shown on Figure 2-9. Soil screening samples will be
collected at 2-foot intervals from one foot bls down to the water table (i.e.,
1 to3, 3to5, and 5 to 7 feet bls). No samples will be collected from O to 1
foot bls because of the high density of proposed surface soil samples in this area
of Site 15. These samples will be sent to an onsite laboratory and analyzed for
VOCs, PAHs, and TPH (USEPA Methods 8010 [modified], 8020 [modified], 8270, and
418.1), and to an offsite laboratory for analyses of lead (USEPA Method 6010).
In addition, one sample per boring (4 total samples) will be sent to an offsite
laboratory for full TCL and TAL parameter analyses, with the intent being to
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collect these samples from the most contaminated depths based on visual
observation and field screening using an FID.

Four temporary piezometers will be installed (prior to monitoring well
installation) to assess groundwater flow direction and subsequently aid in the
placement of monitoring wells. The piezometer locations are shown on Figure 2-9.

Three, three well monitoring well clusters and a source area well will be
installed at the site at the approximate location shown on Figure 2-10. Unless
the stratigraphy dictates otherwise, one well in each cluster will be screened
at the water table in the UZS, one well will be screened at the bottom of the LZS,
and one well will be screened at the top of the UZH. After well installation is
completed, one groundwater sample will be collected from each well and sent to
an offsite laboratory for full TCL and TAL analyses and nitroaromatic chemical
analyses (USEPA Method 8330). If after purging, the turbidity readings of the
water are greater than 5 NTUs, both a filtered and unfiltered sample will be sent
to the offsite laboratory for TAL analyses. If the turbidity readings are below
5 NTUs in all wells, only samples from the source area well cluster and one
downgradient well cluster will be submitted for filtered and unfiltered TAL
analyses.

During the construction of the UZH wells in each of the new monitoring well
clusters, the boring will be continuously logged (by visual observation of core
samples) to the bottom of the UZH to characterize the lithology at the site.

Soil and groundwater samples will be collected and tested for the same suite of
geotechnical and geochemical parameters as discussed in Subsection 2.2.2.

Each new monitoring well will be surveyed horizontally and vertically to determine
their precise location and elevation. One round of water level measurements will
then be collected from the monitoring wells. 1In addition, slug tests will be
conducted in each new monitoring well.

Two surface water samples (if present) and two soil samples will be collected from
the drainage ditch leaving the site as shown on Figure 2-10. These samples will
be sent to an offsite laboratory for full TCL and TAL parameter analyses and
nitroaromatic chemical analyses (USEPA Method 8330). Both a filtered and
unfiltered surface water sample (if available) will be sent to the offsite
laboratory for TAL analyses.

An ecological survey will be conducted on and around the site. An inventory of
the biological community in the area will be conducted to identify the vegetative
communities, habitat types, physical and chemical characteristics of the
environment, the occurrence of animals, and any obvious zones of chemical
contamination that could result in ecological effects.

2.2.7 Site 11, Pesticide Disposal Area Both surface and subsurface soil samples
will be collected for analyses at this site. Nineteen soil borings will be
completed at the approximate locations shown on Figure 2-11. One soil boring will
be completed in each of the 19 anomalous areas identified in the 1993 geophysical
survey of the site. One soil sample will be collected at the surface (0 to 1 foot
bls) and one soil sample will be collected just above the water table in each of
these boreholes. These samples (38 total samples) will be sent to an offsite
laboratory for full TCL and TAL parameter analyses, and for analyses of other
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pesticides and herbicides potentially associated with this site (USEPA Methods
8150, 8140, and 1,2-dibromo-3-chloropropane).

Grab surface soil samples will be collected from the areas between the soil
borings as shown on Figure 2-11. These samples (19 total samples) will be sent
to an offsite laboratory for TCL and TAL parameter analyses and for analytical
of other pesticides and herbicides potentially associated with this site (USEPA
Methods 8150, 8140, and 1,2-dibromo-3-chloropropane).

Three temporary piezometers will be installed (prior to monitoring well
installation) to assess groundwater flow direction and subsequently aid in the
placement of monitoring wells. The piezometer locations are shown on Figure 2-11.

Four, three-well monitoring well clusters will be installed at the site at the
approximate locations shown on Figure 2-12. Unless stratigraphy dictates
otherwise, one well in each cluster will be screened at the water table in the
UZS, one well will be screened at the bottom of the LZS, and one well will be
screened at the top of the UZH. After well installation is completed, one
groundwater sample will be collected from each well and sent to an offsite
laboratory for full TCL and TAL analyses and for analyses of other pesticides and
herbicides potentially associated with this site (USEPA Methods 8150, 8140, and
1,2-dibromo-3-chloropropane). If after purging, the turbidity readings of the
water are greater than 5 NTUs, both a filtered and unfiltered sample will be sent
to the offsite laboratory for TAL analyses. If turbidity readings are below 5
NTUs in all wells, only samples from the source area cluster and one downgradient
well cluster will be submitted for filtered and unfiltered TAL analyses.

During the construction of the UZH well in each of the new monitoring well
clusters, the boring will be continuously logged (by visual observation of core
samples) to the bottom of the UZH to characterize the lithology at the site. Soil
and groundwater samples will be collected and tested for the same suite of
geotechnical and geochemical parameters as discussed in Subsection 2.2.2.

Each new monitoring well will be surveyed horizontally and vertically to determine
their precise location and elevation. One round of water level measurements will
then be collected from the monitoring wells. 1In addition, slug tests will be
conducted in each new monitoring well.

An ecological survey will be conducted on and around the site. An inventory of
the biological community in the area will be conducted to identify the vegetative
communities, habitat types, physical and chemical characteristics of the
environment, the occurrence of animals, and any obvious =zones of chemical
contamination that could result in ecological effects.

2.3 DATA QUALITY OBJECTIVES The intended use of data and the required DQOs are
best defined during the planning stages to ensure that collection, decontamina-
tion, containerization, shipping, and analytical methods are consistent with the
degree of confidence required of the resultant data. The DQOs for the RI are
presented in Chapter 4.0 of the workplan. The purpose of the RI is to provide
the data necessary for source, migration pathway, and potential receptor
characterization in sufficient detail to support the evaluation of potential
remedial alternatives through the FS process. The workplan approach to data
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collection is to ensure that site characterization efforts are directed towards
providing information relevant to selection of remedial actiomns.

2.3.1 Task-Specific Data Quality Objectives The DQOs are to characterize the
site, delineate the source of contamination, and determine whether contamination
has migrated away from the source and, if so, by which pathways. Source
characterization and delineation include: a geophysical survey and collection
and analyses of samples of soil, surface water, sediment, and groundwater. Other
data will be used to evaluate contaminant migration potential (permeability tests,
surface water and groundwater level data, etc.). Tasks for the RI/FS at NAS Cecil
Field will involve data collection with DQOs ranging from Level I through Level
IV (defined in Chapter 4.0 of the workplan). The following discusses the primary
RI/FS tasks for NAS Cecil Field and the associated DQO level.

2.3.1.1 Headspace Screening, Level I Split-spoon samples from discrete depths
in soil borings will be screened in the field with an FID providing Level I data
concerning the presence or absence of VOCs.

2.3.1.2 Air Quality Monitoring, Level I For health and safety purposes, air
quality will be monitored in the breathing zone by an FID and by a dustmeter,
providing Level I data concerning the presence or absence of VOCs and dust.

2.3.1.3 Field Parameter Analyses, Level I Field measurements of surface water
and groundwater temperature, pH, specific conductance, and turbidity will be
performed. These measurements are both quantitative and qualitative and the data
generated conform with Level I DQOs.

2.3.1.4 Aquifer Testing and Measurement, Level I Slug tests will be conducted
in each new monitoring well constructed in the surficial aquifer to estimate the
horizontal hydraulic conductivity of the aquifer media. In addition, one round
of groundwater level measurements will also be collected from each new monitoring
well. These measurements are both quantitative and qualitative and the data
generated conform with Level I DQOs.

2.3.1.5 Surveying, Level I The inner casing (riser) for all new monitoring wells
will be surveyed for both horizontal and vertical control to a minimum degree of
accuracy of 0.1 and 0.01 foot, respectively. The locations of all soil, surface
water, and sediment samples collected, as well as other pertinent features
identified during the investigation, will also be surveyed for horizontal and
vertical control to a minimum degree of accuracy of 0.1 foot. The information
collected will be Level I data.

2.3.1.6 Characterization Sampling, Level III Groundwater and soil samples will
be collected and analyzed by an onsite laboratory in accordance with Level III
DQOs during the initial screening activities at Sites 7, 8, 14, and 15.

2.3.1.7 Characterization Sampling, Level IV A percentage of the soil samples
collected and all groundwater, surface water, and sediment samples collected
during the RI field program will be collected and analyzed in conformance with
Level IV DQOs and USEPA Contract Laboratory Program (CLP) methods.

These RI/FS data will be used, as applicable, for health and safety monitoring,
site characterization, public health and ecological risk assessment, and
evaluating remedial alternatives.
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2.4 SITE MANAGEMENT. Site Management involves such tasks as mobilizing and
demobilizing from the facility, obtaining access to the sites, documenting all
activities during the investigation, acquiring instruments to be used during the
field program, establishing decontamination procedures to be implemented for
various equipment, and ensuring proper disposal of IDW. These tasks are described
in detail below.

2.4.1 Mobilization The following activities will be performed at NAS Cecil
Field as part of mobilization:

. command post setup, including office and sample management trailer,
communications (i.e., two-way radios), utility hookups, and portable
toilets;

. staking and utility clearance of all exploration locations;

. field team orientation, including acquisition of personnel badges and

security clearances for work in secure areas; and
. a field team and subcontractor health and safety meeting.

2.4.2 Site Access and Control NAS Cecil Field is an active Navy base with
controlled site access. Several areas on base are high security areas requiring
controlled area badges. Where necessary, security police will be notified about
on-base locations of ABB Environmental Services, Inc. (ABB-ES), personnel during
field activities. A base escort may be required while conducting field
explorations in the restricted areas. Badges will be obtained through the base
security. All sites on base are accessible from paved or dirt roads maintained
by the base.

2.4.3 Documentation Documentation and records of all procedures performed
during the RI field investigation will be maintained as described below. All
documentation will be placed in the NAS Cecil Field project files.

2.4.3.1 Operations Logbook A bound site logbook for each task will be used to
record information concerning daily operations during the field program. Data
entry into logs, forms, and notebooks will be written in ink and initialed by the
author. Entry errors in the logbook or field notebooks will be crossed out with
a single line and initialed. The Field Operations Leader (FOL) will be
responsible for completing the site logbook.

2.4.3.2 Field Logbooks Field logbooks will document the details of each activity
during the field investigation. Field team personnel will be responsible for data
entry in field logbooks. These bound logbooks will document investigative and
sampling activities for each site including equipment and assembling decontamina-
tion activities, sample collection, visual observations, sample handling, and
shipping. These logbooks will be supported by field data sheets and logs.
Entries will be as descriptive and detailed as possible, so that a particular
situation could be reconstructed without reliance on the collector’'s memory.

All entries will be made with indelible ink and legibly written. The language
will be factual and objective. No erasures will be permitted. If an incorrect
entry is made, the data will be crossed out with a single strike mark, initialed,
and dated. The following guidelines will be implemented for all logbooks:
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. each page will be signed, dated, and numbered;

. blank pages will be marked as such;

. each entry will be identified with the time (24 hour clock); and
. logbook extensions (field sheets and logs) will be recorded.

2.4.3.3 Field Data Sheets and Logs Field data sheets and logs will be maintained
by field team persomnel who will document items (e.g., sample location and
information, field measurements, soil identification, boring information, and
equipment calibration). Examples of the field sheets and logs to be used during
the RI are included in Appendix A.

2.4.3.4 Calibration Logbook Instruments will be calibrated and inspected daily
before field activities begin, after daily activities, and as suggested by the
manufacturers. Calibration information will be recorded in a calibration logbook.

2.4.3.5 Field Change Forms Deviations from the workplan and SAP during the
field investigative program will be documented on field change forms. The FOL
will be responsible for completing the forms.

2.4.3.6 Plans A copy of the RI/FS workplan, the HASP, and the SAP (including
the FSP and QAPP) will be kept onsite. Copies of the HASP will be placed in the
operations trailer and issued to each field team. Appropriate plans including
standard operating procedures (SOPs) and the SAP will also be provided to each
field team.

2.4.4 Field Monitoring Instrumentation The following monitoring instruments
may be used during field activities at NAS Cecil Field for health and safety
monitoring:

. FID,

. explosimeter,

. dustmeter (i.e., Miniram™),

. noise meter,

. radiation badges, and

. Drager tubes (benzene, vinyl chloride, trichloroethene, and trichloroe-
thane) .

Instruments to be used for field measurements include:

. pH, temperature, and specific conductance meter;
. turbidity meter; and
. electronic water level meter.

Instruments will be calibrated and inspected daily before field activities begin,
after daily activities, and as suggested by the manufacturers. Air monitoring
safety equipment used in the field will be calibrated and inspected each time they
are turned on, in accordance with the Region IV Environmental Compliance Branch
Standard Operating Procedures and Quality Assurance Manual (ECBSOPQAM) (USEPA,
1991). Any equipment not specifically referenced in this document will be
calibrated and maintained according to the manufacturers’ specifications.
Calibration information will be recorded in a calibration logbook that will be
kept on file at the field office trailer. Malfunctioning instruments will be
repaired or replaced. Monitoring equipment will be protected from contamination
during field exploration activities as much as possible without hindering
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operation of the unit. Equipment maintenance will be performed according to
manufacturer specifications before field use or by cycling units out of the field.
As appropriate, routine periodic maintenance may be performed as a function of
field calibration. SOPs, including calibration and maintenance procedures, for
each piece of field equipment to be used during the RI are included in Appendix
B.

2.4.5 Equipment Decontamination Procedures To assure that analytical results
reflect the actual concentrations present at sampling locations, chemical sampling
and field analytical equipment will be properly decontaminated offsite prior to
the field effort, onsite during the sampling program (i.e., between sampling
points), and onsite at the conclusion of the sampling program. This will minimize
the potential for cross contamination between sample points and the transfer of
contamination offsite. Field decontamination procedures conducted during a field
event will be documented in the field logbook.

This section addresses the decontamination procedures for chemical sampling and
field analytical equipment as well as for drilling equipment. These cleaning
procedures are based on the ECBSOPQAM (USEPA, 1991). To clarify the decontamina-
tion procedures, the following definitions have been used.

Detergent will be a standard brand of phosphate-free laboratory detergent such
as Alconox™ or Liquinox™.

Acid solution will be made from reagent-grade nitric acid and deionized water.

Tap or potable water will be treated water from any municipal water treatment
system.

Deionized water will be tap water that has been treated by passing through a
standard deionizing resin column.

Organic-free water will be tap water that has been treated with activated carbon
and deionizing units. It will contain no pesticides, herbicides, extractable
organic compounds, and less than 5 micrograms per liter (ug/lf) of purgeable
organic compounds as measured by a low level gas chromatograph and mass
spectrometer (GC/MS) scan. This organic-free water will be used for blank
preparation and for final rinse in decontamination.

Solvent will be pesticide-grade isopropanol.

2.4.5.1 Field Decontamination Procedures It is ABB-ES policy to transport to
the field (when practical) sufficient equipment so that the entire study can be
conducted without the need for field cleaning. However, when this is not
possible, the following field decontamination procedures from the ECBSOPQAM
(USEPA, 1991) will be followed. A semi-permanent decontamination pad will be
constructed for decontamination purposes at a location determined in coordination
with the Navy.

Sampling Equipment for Organic and Metal Analyses. Teflon™, stainless-steel,
glass, or metal sampling equipment used to collect samples for organic and metal
analyses will be cleaned between sample locations as listed below.

1. Wash and scrub equipment thoroughly with laboratory detergent and tap water.
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2. Rinse thoroughly with tap water.

3. Rinse thoroughly with deionized water.

4. Rinse twice with solvent (pesticide-grade isopropanol).

5. Rinse with organic-free water and allow to air dry as long as possible.
6. If organic-free water is not available, allow equipment to air dry as long

as possible. Do not rinse again with deionized or distilled water.

Note that deionized water, organic-free water, and solvents must be dispensed from
glass, Teflon™, or stainless-steel containers.

2.4.5.2 Large Equipment Decontamination Large equipment (e.g., drill rigs,
augers, drill pipe, casing, and screen) will be cleaned prior to use and between
sample locations in accordance with the ECBSOPQAM (USEPA, 1991) as outlined below.

Cleaning Procedures Prior to Initiation of Field Work. Any portion of the drill
rig that will be over the borehole or sampling location (e.g., kelly bar or mast,
drilling platform, hoist or chain pulldowns, cathead, etc.) will be decontaminated
prior to arriving at the site as described below.

1. Steam clean and wire brush to remove soil and rust.

2. Inspect to assure that seals and gaskets are intact and that there are no
residual oils, grease, or hydraulic fluids that could drip into the sample
location.

3. If necessary, use Teflon™ string to tighten drill stem.

4, Steam clean the drill rig prior to drilling each borehole.

If the downhole equipment and tools have paint on them, they will have to be
sandblasted to remove the paint to prevent cross contamination.

Cleaning Procedures for Downhole Equipment. Drilling, sampling, and associated
equipment that will come in contact with the downhole sampling medium will be
cleaned as outlined below.

1. Wash and scrub with tap water and laboratory-grade detergent.

2. Steam clean and/or high pressure wash, if necessary, to remove soil. The
steam cleaner or high pressure washer should be capable of generating a
pressure of at least 2,500 pounds per square inch (psi) and producing hot
water and/or steam (200 °Fahrenheit [°F] and above).

3. Rinse thoroughly with tap water.
4. Rinse thoroughly with deionized water.
5. Rinse twice with solvent. Note: do not rinse polyvinyl chloride (PVC)

materials with solvent.
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6. Rinse thoroughly with organic-free water and allow to air dry.

7. If organic-free water is not available, allow equipment to air dry. Do not
rinse again with deionized or distilled water.

8. Where appropriate, wrap with aluminum foil to prevent contamination during
storage. Augers, drill stems, casings, and other large items can be wrapped
in clean plastic if necessary.

9. If caked mud, rust, and/or paint is present that cannot be removed by steam
or high pressure wash, the downhole equipment will be sandblasted prior to
step number 1 above, and prior to arrival onsite.

10. Printing and/or writing on well casing, screens, tremie, tubing, etc., will
be removed with emery cloth or sand paper prior to arrival onsite. Where
possible, materials without printing or writing will be ordered.

Note that deionized water, organic-free water, and solvents must be dispensed from
glass or Teflon™ containers.

2.4.5.3 Well Development and Aquifer Testing Equipment All equipment used for .
well development will be decontaminated before and after use at each well. This
will include, but is not limited to, decontamination of all pumps, purging
bailers, and downhole piping.

The decontamination procedures will be similar to those described for drilling
equipment (steam clean, detergent wash, solvent rinse, and organic-free water
rinse).

2.4.5.4 Water Level Measurement Equipment The electrical (sounding) tape or
steel tape used to measure water levels will be cleaned before and after use at
each well to avoid chemical cross contamination between wells. The procedure will
include an organic-free water rinse for sites without detected decontamination
and a full decontamination for sites where contamination is present. The tape
will be placed in a polyethylene bag for storage or transportation.

2.4.5.5 Decontamination Staging Area and Fluid Disposal Cleaning and
decontamination of all equipment will occur at a designated area onsite that is
downgradient and downwind (prevailing wind direction) of the clean equipment
drying and storage area. The cleaning and decontamination area will contain an
excavated pit, lined with heavy duty plastic sheeting, for containment of
washwater and waste. The pit will be designed such that washwater will drain into
the pit. Solvent rinsates will be collected in separate containers. Large
portable equipment (drill rods, auger flights, well casing and screen, etc.) will
be cleaned on saw horses or other supports constructed above the plastic sheeting.

The water in the pit will be pumped into 55-gallon drums and the sediment will
be collected in separate drums. The plastic sheeting will be washed and the
wastewater will be containerized as contaminated washwater. The plastic sheeting
will then be properly disposed. The pit will be backfilled with the originally
excavated material.
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The drums containing waste will be properly labeled, sealed, and staged for
storage until laboratory analytical results are received. The contaminated
material will be treated as discussed in Subsection 2.4.6.

2.4.6 Control and Disposal of Investigation-Derived Waste (IDW) Wastes will
be generated as a byproduct of the RI field investigation. The Investigation
Derived Waste Management Plan (ABB-ES, 1994) will be followed when dealing with
the waste. Types of wastes to be generated include:

. drill and auger cuttings,

. wastewater from decontamination,

. well development and purge water, and

. disposable health and safety clothing and sampling tools.

2.5 SAMPLE COLLECTION. All sample collection during this investigation will
be in accordance with the SOPs specified in Sections 3, 4, and 6 of the ECBSOPQAM
(USEPA, 1991). The onsite laboratory analyses used during this investigation will
follow USEPA methods as stated in Test Methods for Evaluating Solid Waste, Third
Edition, SW-846 (USEPA, 1986) and Methods for Chemical Analytical of Water and
Wastes (USEPA, 1983). Table 5-1 of the workplan summarizes the total number of .
samples to be collected and includes all QC samples.

2.6 SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TIMES. Table 2-1 presents a
summary of samples to be collected according to the media and analytical
parameters. For planning purposes and to document the required considerations
associated with sample containers, preservation, and holding times, the sample
media are placed in the following categories:

. aqueous environmental media including surface water, groundwater, and
aqueous QA/QC samples, and

. solid environmental media including sediment and soil.

Table 2-1 provides a comprehensive listing of the considerations, according to
the analyses to be performed, required for each of these categories. The table
is based on the ECBSOPQAM (USEPA, 1991).

For the majority of sampling episodes, ABB-ES obtains sample containers from a
Naval Energy and Environmental Support Activity (NEESA)-approved subcontract
laboratory. ABB-ES and NEESA require all subcontract laboratories to have a
current and comprehensive QA plan and sample container requirements that meet
USEPA CLP QA requirements. The origin of sample containers is noted in equipment
files. ABB-ES obtains sample containers from suppliers that meet USEFA CLP QA
requirements; ABB-ES currently contracts with I-CHEM Research, Inc. Records of
I-CHEM bottles and their certification paperwork for each bottle lot are
maintained by the ABB-ES equipment manager.

In general, samples for organic analyses should be stored in glass containers and

samples for inorganic analyses should be stored in plastic containers. When
sample containers are stored onsite, the containers should be kept sealed and as
far as possible from stored solvents. Ideally, solvents should be kept in

separate facilities from clean containers and organic-free water. Preservatives
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Table 2-1
Sample Containers, Preservatives, and Holding Times

Remedial Investigation and Feasibility Study Sampling and Analytical Plan
Operable Units 3, 4, 5, and 6
NAS Cecil Field, Jacksonville, Florida

6¢-¢

Analysis Sample Matrix Analytical Method' Sample Preservation Holding Time Containers
VOA Soil Ref. 1 and Cool to 4 °C 14 days 1-16 oz glass wide-mouth,
USEPA Method Teflon™lined septa
8010/8020 (Ref. 3)
Base Neutral Acid (BNA) Soil Ref. 1 Cool to 4 °C 14 days to extraction, 1-16 oz glass wide-mouth,
and Pesticide and PCB 40 days to analytical Teflon™lined lid
Metals and Cyanide Soil Ref. 2 Cool to 4 °C 6 months 1-16 oz glass wide-mouth,
Teflon™lined lid
PAHs Soil USEPA Method 8270 Cool to 4 °C 14 days 1-16 oz glass wide-mouth,
(Ref. 3) Teflon™lined lid
TPH Soil USEPA Method 418.1 Cool to 4 °C 28 days 1-16 oz glass wide-mouth,
(Ref. 4) Teflon™lined lid
Lead Soil USEPA Method 6010 Cool to 4 °C 6 months 1-16 oz glass wide-mouth,
(Ref. 3) Teflon™lined lid
Nitroaromatic Sail USEPA Method 8330 Cool to 4 °C 7 days to extraction, 1-16 oz glass wide-mouth,
(Ref. 3) 40 days to analytical Teflon™lined fid
Additional Pesticide/- Soil USEPA Methods 8150/ Cool to 4 °C 14 days to extraction, 1-16 oz glass wide-mouth,
Herbicide 8140 and 1,2-dibromo-3- 40 days to analytical Teflon™lined lid
chloropropane (Ref. 3)
VOA Aqueous Ref. 1 Cool to 4 °C? 14 days 2-40 m1 glass vial,
Teflon™lined septa
BNA and Pesticide and Aqueous Ref. 1 Cool to 4 °C 7 days to extraction, 1-1 gallon glass amber,
PCB? 40 days to analytical Teflon™lined septa
Metals® Aqueous Ref. 2 Cool to 4 °C 6 months, 1-1 ¢ poly,
HNO, to pH<2 Hg - 28 days poly-lined closure
Cyanide® Aqueous Ref. 2 Cool to 4 °C* 14 days 1-1 £ poly,
NaOH to pH>12 poly-lined closure
VOA + Naphthalene® Aqueous USEPA Methods 8010/ Cool to 4 °C? 14 days 2-40 m¢ glass vial,

8020 (modified) (Ref. 3)

Teflon™lined septa

See notes at end of table.
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Table 2-1 (Continued)
Sample Containers, Preservatives, and Holding Times

Remedial Investigation and Feasibility Study Sampling and Analytical Plan
Operable Units 3, 4, 5, and 6

NAS Cecil Field, Jacksonville, Fiorida

Analysis Sample Matrix Analytical Method' Sample Preservation Holding Time Containers

TPH Aqueous USEPA Method 418.1 Cool to 4 °C 7 days to extraction, 1-1 ¢ glass amber,
(Ref. 4) 40 days to analytical Teflon™lined lid

Nitroaromatic Aqueous USEPA Method 8330 Cool to 4 °C 7 days to extraction, 1-80 oz glass amber,
(Ref. 3) 40 days to analytical Teflon™lined lid

Additional Pesticide and Aqueous USEPA Methods Cool to 4 °C 7 days to extraction, 1-80 oz glass amber,

Herbicide

8150/8140 and 1,2-

40 days to analytical

Teflon™lined lid

dibromo-3-chloropropane
(Ref. 3)

' Reference 1 is "Statement of Work for Organic Analytical, Multi-Concentration" Document No. OLMO1 with all revisions, U.S. Environmental Protection Agency (USEPA)
Contract Laboratory Program (CLP), revised June 1991.
Reference 2 is "Statement of Work for Inorganic Analytical, Multi-Concentration" Document No. ILM03 with all revisions, USEPA CLP, revised March 1990.
Reference 3 is “Test Methods for Evaluating Solid Waste, Third Edition, SW-846" USEPA Office of Solid Waste and Emergency Response, Washington, DC, November 1986.
Reference 4 is "“Methods for Chemical Analytical of Water and Wastes" USEPA Office of Research and Development, Cincinnati, Ohio, March 1983, EPA 600/4-79-020.

2 Adjust pH of aqueous VOA samples to <2 by the drop-wise addition, to the two 40 m2 VOA vials, of 1:1 HCI (made with demonstrated organic-free water) prior to filling with
sample. Determine the number of acid drops required on a third sample aliquot (of equal volume)--do not acidify sample if effervescence is observed and indicate on
sample that no acid preservative has been added.

? One field sample must be collected in double volume for matrix spike and matrix spike duplicate analyses.

* Check for residual chiorine before preservation. Chlorine: Test a drop of sample on Kl starch paper. If blue, add ascorbic acid crystals until a drop of sample produces no
color on indicator paper. Then add an additional O.6 g ascorbic acid/L sample volume.

® Via modified USEPA Methods 8010 and 8020 to include the detection of naphthalene per the onsite laboratory standard operating procedures.

Notes: VOA = volatile organic aromatic.
USEPA = U.S. Environmental Protection Agency.
°C = degrees Celsius.
0z = ounce.
BNA = base neutral acid.
PCB = polychlorinated biphenyl.
PAHs = polynuclear aromatic hydrocarbons.

TPH = total petroleum hydrocarbon.
m2 = milliliters.

HNO, = nitric acid.

& = liters.

NaOH = sodium hydroxide.

HCI = hydrochloric acid.




will be added in the field by ABB-ES personnel. Samples will be preserved
immediately upon collection in the field.

2.7 SAMPLE IDENTIFICATION. Samples collected for laboratory analyses during
the field investigation will be labeled with a sample identification code, which
identifies the installation, site location, sample type, sample location and
number, and modifier as described below. This coding system will provide a
tracking procedure to allow retrieval of information concerning a particular
sample and assure that each sample is uniquely identified.

The sample identification system consists of alphanumeric characters in five
information groups:

. installation,

. site,

y type,

. sample location and number, and

. modifier.

These information groups may contain the following entries. If no information
is required for the particular sample, the spaces will be filled with an X.

Installation The installation code identifies the facility:
CF = the NAS Cecil Field facility.

Site The site code identifies a specific area of investigation, such as:
7 = Site 7 at the facility.

Type The two-character sample type code identifies the general source type
and media of the sample. Codes can include:

MW = groundwater SD = sediment

SW = surface water R = equipment rinsate

SC = water supply T = trip blank

SS = surface soil SB = soil boring soil sample

OF = organic-free water MS = monitoring well soil boring sample

Sample Location and Number is a number sequence for the exploration (e.g.,
SB-10). For borings and wells it is important to note that a boring numbered
10 that subsequently may have a monitoring well installed retains the same
horizontal locator, number 10.

Modifier Examples of modifiers include:

D, duplicate sample;
S, matrix spike; and
M, matrix spike duplicate.

Note that the RI field program will continue using the existing sample numbering
system for monitoring wells at each site.
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2.8 SAMPLING EQUIPMENT AND PROCEDURES. Sampling procedures for each sample
matrix are outlined in this section. The purpose is to provide specific protocols
to the field personnel when performing the work.

2.8.1 Soil Sampling Soil samples collected for laboratory analyses will include
surface soil samples and split-spoon samples from soil borings.

2.8.1.1 Equipment Equipment and materials involved in the collection of soil
samples include:

. bound field logbook;

. sample tags and labels and the appropriate forms for documentation;
. appropriate sample containers;

. plastic zip-top bags and sealing tape;

. decontamination equipment and supplies;

. protective clothing and gear;

. appropriate equipment (FID and dustmeter) for breathing zone and sample

screening;
. drill rig with hollow stem augers and split-spoon samplers;
. stainless-steel split spoons;

. Shelby tubes;
. glass and/or Teflon™-lined pans, trays, or bowls; and

. stainless steel and/or Teflon™-lined scoops, shovels, trowels, spoons,
or spatulas.

2.8.1.2 Specific Protocols for Surface Soil Sampling Surface soil samples will
be collected in accordance with the procedures discussed below.

1. Put on the personal protective clothing and equipment, as necessary.

2. Place plastic sheeting on a level surface near the sampling area, if
possible. Place decontamination equipment and supplies, sampling equipment,
sampling containers, and insulated cooler on separate plastic sheeting.
Cover all equipment and supplies with plastic sheeting when not in use.

3. Record relevant information in the field logbook. Document sample location,
soil description, sample number, and other pertinent information. Soil

descriptions will be made in accordance with ASTM D2488.

4, Carefully remove the vegetative cover, if present, before sample collection.
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5. Use a clean stainless-steel or Teflon™-lined scoop, trowel, or shovel to
obtain a minimum of three sample volumes for the volume needed to fill the

specified sample container. Sample depth for surface soil samples will be
0 to 1 foot bls.

6. Fill and cap vials for volatile organic aromatic (VOA) analyses as quickly
as possible. Mix remainder of sample directly in a clean stainless-steel
or Teflon™-lined tray or bowl. Fill and cap each sample container.

7. Label each sample container with the appropriate information. Fill out
chain-of-custody (COC) forms and package samples.

8. Decontaminate sampling equipment in accordance with specified procedures.

2.8.1.3 Specific Protocols for Subsurface Soil Sampling A split-spoon sampler
will be used to collect subsurface soil samples 6 inches beneath where the surface
soll samples were collected. This sampler consists of a stainless-steel, split-
steel tube or sample barrel threaded at both ends. A sharpened drive shoe secures
the bottom of the barrel and an adaptor secures the top. The adaptor contains
a check valve and is threaded to connect directly to the drill rods. The split
spoon is driven into undisturbed soil below the casing or hollow stem auger.
After the sampler has been driven, it is withdrawn from the borehole and the
sampler is opened by removing both drive shoe and adaptor.

Subsurface soil samples will be collected in accordance with the following
procedures.

1. Scan the soil with an FID and record the results in a bound field logbook.
2. Visually examine the sample and record its characteristics using the Unified
Soil Classification System (USCS) (e.g., texture, color, consistency,

moisture content, layering, and other pertinent data). Soil classification
will be made in accordance with ASTM D2488.

3. Remove the portion(s) of the sample selected for chemical analyses and place
it into appropriate containers using a clean spatula. Soil intended for
VOC analyses should be placed in the appropriate containers and capped as
quickly as possible. Soil intended for other types of analyses should be
placed in a glass mixing bowl and thoroughly mixed using a stainless-steel
spoon. Once the sample has been thoroughly mixed, sample material should
then be placed in the appropriate sample containers.

4. Discard any excessively disturbed or loose material found in the top portion
of the sampler that may not be representative of the interval sampled. This
material will be discarded with other boring spoils at each boring location.

5. Properly label all containers and prepare COC forms. Record sample location,
sample description, sample numbers, and other pertinent information in the
field logbook.

6. Decontaminate the sampling device in accordance with specified procedures.

The sample collector must exercise considerable care while collecting samples for
analyses. Methods to assure that high quality samples are collected are described
below.
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Make sure that the sample is obtained from undisturbed soil below the casing
or auger. This is accomplished by monitoring or checking the drill crew’s
measurements, observing the sampling process, and examining the sample once
it is retrieved.

Carefully remove and discard any portions of the sample that may have become
contaminated by contacting the auger.

Conserve sample volume, because under certain soil conditions it may be
difficult or impossible to achieve good sample recovery with split spoons.

Procedures employed to prevent cross contamination during soil boring sampling
operations include the following.

1.

2.8.2

Samples are collected immediately after the boring is advanced to the desired
sampling depth.

The down-hole sampling tools are decontaminated prior to the collection of
each sample.

The drilling technique and procedures to be used are carefully evaluated
for each site.

Aquaprobe™ Sampling Screening for potential groundwater contamination

will be accomplished by using an in-situ groundwater tool called the Aquaprobe™.

2.8.2.1 Equipment Equipment and materials involved in the collection of in-situ
groundwater samples include:

. bound field logbook,

. sample tags and labels and the appropriate forms for documentation,
. appropriate sample containers,

. plastic zip-top bags and sealing tape,

. decontamination equipment and supplies,

. protective clothing and gear,

. appropriate equipment (FID and dustmeter) for breathing zone and sample
screening,

« Teflon™ bailer,

. nylon rope,

. drill rig with hollow stem augers,
. stainless-steel drive point,

. 4-foot screened section made of 10 slot wound stainless steel, and
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. retractable outer casing that seats against the drive point with a viton
o-ring and encloses the screen until the time of sample collection.

2.8.2.2 Specific Protocols for Aquaprobe™ Sampling The following procedures will
be used when collecting the Aquaprobe™ samples.

1. Auger down 4 to 5 feet above the desired sampling interval.

2. Place the Aquaprobe™ inside the augers with the outer casing firmly seated
against the drive point and lower to the bottom of the boring.

3. Advance the probe to the desired sampling interval by hammering (as with
a split spoon) or pushing with the drill rig.

4. After the probe has been advanced to the desired sampling interval, retract
the outer casing exercising caution not to intersect the hollow stem auger
borehole, thereby exposing the screened section to the otherwise undisturbed
aquifer.

5. Groundwater will enter the probe through the screen. Collect the sample
using a Teflon™ bailer.

6. Following sample collection, remove the Aquaprobe™ from the boring and
decontaminate.

7. Continue augering to the next sampling interval and complete the procedure
again.

8. Properly label all containers and prepare COC forms. Record sample location,

sample description, sample numbers, and other pertinent information in the
field logbook.

9. Decontaminate sampling equipment in accordance with specified procedures.

2.8.3 Monitoring Well Installation and Development Monitoring wells will be
installed at the site to estimate the extent of groundwater contamination. One
well in each cluster will be screened at the water table in the UZS, one well will
be screened at the bottom of the LZS, and one well will be screened at the top
of the UZH.

2.8.3.1 Equipment The following equipment or supplies will be used in support
of monitoring well installation and development:

. bound field logbook,

. decontamination equipment and supplies,

. protective clothing and gear,

. appropriate equipment (FID and dustmeter) for breathing zone screening,

. drill rig with hollow stem augers and split-spoon samplers and/or drill
rig with dual-wall reverse circulation or reverse circulation (ODEX),
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. water level indicator,

. carbon steel surface casing,

. plastic for wrapping well casing and screens,

. clean sand and bentonite, and

. PVC well casing and screens.
2.8.3.2 Specific Protocols for Monitoring Well Installation All drilling will
be performed in accordance with the applicable ASTM protocols, the ECBSOPQAM
(USEPA, 1991), and Navy guidelines (SOUTHNAVFACENGCOM, 1989%a; 1989b). The
drilling and sampling equipment will be decontaminated prior to drilling each
borehole.
UZS and LZS Monitoring Wells. The UZS and LZS monitoring wells will be installed

as described below. Figure 2-13 depicts a typical well construction diagram for
these monitoring wells.

1. To install the UZS wells, a hole using 6.25-inch inner diameter (ID) hollow
stem augers will be drilled to a depth 7 feet below the water table. For
the LZS wells, augers will be drilled to the bottom of the surficial aquifer.
(Determinations of required depth will be based on lithologic samples
collected from the UZH wells.)

2. Install a 2-inch diameter, Schedule 40 PVC casing and screen (10-foot length)
that complies with National Sanitation Foundation (NSF) Standard 14 through
the 6.25-inch ID hollow stem augers to the bottom of the borehole. Backfill
the annulus with a sand or filter pack that is rounded, well-sorted, washed,
and uniformly sized. A 6-inch layer of sand pack will be placed below the
well screen and the sand pack will extend at least 2 feet above the top of
the well screen.

3. Develop the well for approximately 30 minutes to ensure proper hydraulic
connection with the formation.

4. Seal with bentonite chips at least 2 feet above the sand pack. Let hydrate
in accordance with the time period specified by the manufacturer.

5. Seal the remainder of the space with a cement and bentonite grout to the
ground surface. Allow the grout to set for 24 hours before continuing work
on the well.

6. Set a 4-inch diameter protective steel casing with locking cap into a poured
concrete pad graded away from the casing (4 feet by 4 feet by 2.5 feet deep).
Insert drain holes in the protective casing immediately above the concrete
pad. Note that flush-mounted protective covers will be installed at Site
7 monitoring wells. These wells will be installed in a manner that avoids
accumulation of rainwater or runoff by draining to the aggregate below the
runway apron pavement. These wells will also be finished with concrete pac-
constructed level with the ground surface and with locking flush mountec
protective covers.
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7.

Install four concrete filled bumper posts, primed and painted with high
visibility paint, one at each corner and separate from the pad, to a depth
of 3 feet below grade and rising 3 feet above land surface.

UZH Monitoring Wells. The UZH monitoring wells will be installed as described

below. Figure 2-14 depicts a typical well construction diagram for these
monitoring wells.

1.

10.

Using either dual-wall reverse circulation or ODEX drilling techniques, drill
a nominal 12-inch ID hole, while taking continuous drill cutting samples,
until the top of the Hawthorn Group is reached. Drill 2 feet into the semi-
confining unit.

Remove the tools from the hole and lower an 8-inch, flush-threaded, PVC
casing into the hole and grout it into place using the tremie method with
a cement and bentonite mixture.

Allow the casing and grout to set for a minimum of 24 hours before continuing
work on the hole.

Lower tools inside the surface casing until they rest on the bottom of the
hole. Wash out grout plug with tricone rotary bit. Continue to advance
borehole with the dual-wall or ODEX techniques to the bottom of the desired
screen interval.

Install a 2-inch diameter, Schedule 40 PVC casing and screen that complies
with NSF standard 14, 10 feet into the UZH. Backfill from the bottom of
the borehole to at least 2 feet above the top of the screen with a sand pack
(tremie method).

Develop the well for 30 minutes prior to grouting the well. This will ensure
that a good connection with the aquifer has been made.

Seal with bentonite chips at least 2 feet above the sand pack. Let hydrate
in accordance with the time period specified by the manufacturer.

Seal the remainder of the space with a cement and bentonite grout to the
ground surface. Allow the grout to set for 24 hours before continuing work
on the well.

Set a 4-inch protective steel casing with locking cap into a poured concrete
pad graded away from the casing (4 feet by 4 feet by 2.5 feet deep). Insert
drain holes in the protective casing immediately above the concrete pad.
Note that flush-mounted protective covers will be installed at Site 7
monitoring wells. These wells will be installed in a manner that avoids
accumulation of rainwater or runoff by draining to the aggregate below the
runway apron pavement. These wells will also be finished with concrete pads
constructed level with the ground surface and with locking flush-mounted
protective covers.

Install four concrete filled bumper posts, one at each corner and separate
from the pad, to a depth of 3 feet below grade and rising 3 feet above land
surface.
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2.8.3.3 Well Development All installed wells will be adequately developed prior
to sampling. Monitoring wells will not be developed for at least 24 hours after
installation of the protective casing and pad. New monitoring wells will be
developed until the column of water in the well is free of visible sediment and
the pH, temperature, and specific conductivity have stabilized. Depending on the
nature of the soil, wells may be developed for several days, if necessary, to
remove formation soil from the well.

Various methods may be used to develop wells at the site. These methods may
consist of pumping, bailing, lifting the water column with compressed air,
plunging, surging, etc. The exact development method will be left to the

discretion of ABB-ES. Periodically, ABB-ES will measure the pH, temperature,
specific conductance, and turbidity of water removed during well development to
evaluate the adequacy of development. All materials introduced into the wells
during development, such as air lines, pumps, etc., will be subject to
decontamination procedures.

2.8.3.4 VWell Abandonment Due to the age and construction characteristics of the
existing monitoring wells at Sites 7 and 8 (i.e., 30-foot screens), the existing
monitoring wells will be abandoned in accordance with procedures specified by the
St. Johns River Water Management District and City of Jacksonville Bioenvironmen-
tal Services Division once the initial sampling event monitoring wells have been
installed and hydrogeologic data are no longer needed from the existing monitoring
wells.

2.8.4 Groundwater Sampling Groundwater samples for laboratory analyses will
be collected from newly installed monitoring wells. The purging and sampling
techniques outlined below help ensure the collection of a representative sample.

2.8.4.1 Purging Technique Wells will be purged before groundwater sampling to
remove stagnant water so that a representative sample may be obtained. At least
three to five well volumes will be pumped if the well responds to the purging.
Purging will proceed at flow rates that result in low turbidity and small (less
than 1 foot) differential head. Sampling will occur as soon as possible after
the purge is completed. If the well purges dry, it will be sampled within 24
hours after pumping, provided adequate water exists for sampling.

Purging equipment includes:

. pump, tubing, Teflon™ bailer, and line;

. power source (e.g., generator), if required,;
. water level meter or weighted surveyor tape;
. pH, temperature, and conductivity meter;

. turbidity meter;

. personal protective equipment;

« Teflon™ leader;

. nylon line;

. decontamination supplies; and

. disposal drums, if required.

Volumetric Method of Well Purging. The procedures to follow when purging the
monitoring wells are discussed below.

1. Open well cover and check condition of the well head.

CEFOU3-6.SAP
MVL.11.94 2-40



2. Determine volume of water in well by measuring distance from the bottom of
the well to the static water level (height of standing water), then measure
the inside diameter of the well or casing. Water level measurements to the
nearest 0.010 foot will be taken. The same reference mark will be used for
subsequent water level measurements. Note: more stringent measurements
may be required for specific projects.

3. Calculate well volume by using the following formula (or its equivalent):

V = 0.041d2%h (L)

where
v = volume of water in gallons,

d = inside diameter of well in inches, and
h = height of standing water column in feet.

4. Prepare pump and tubing, or bailer, and lower it into casing.

5. Set up probes of indicator meters at the discharge outlet of the pump or
in a clean beaker. Allow probes to equilibrate according to manufacturers’
specifications.

6. Remove five well volumes. Record indicator parameter readings (pH, specific
conductance, temperature, and turbidity) at regular intervals. Pumping

should continue until indicator parameter readings remain stable within *
10 percent for two consecutive recording intervals (5 minutes apart) and

at least three well volumes have been purged.

7. Record pertinent data in field logbook.
8. Remove pump assembly or bailer from the well and decontaminate as required.
9. Dispose of liquid IDW per procedures specified in the Investigation-Derived

Waste Management Plan (ABB-ES, 1994).

10. Note: All fuel-powered units will be placed away from and downwind of any
site activity (purging, sampling, etc.)

Whenever possible, monitoring well purging should be accomplished with a pump.
To prevent backflow of purged water into wells, submersible pumps must be equipped
with a check valve, and centrifugal pumps must have a foot valve. When sampling
for organics or metals, certain precautions must be taken to minimize the risk
of contaminating the groundwater sample with the pump. In general, any parts of
the pump and tubing that contact the groundwater must be constructed of Teflon™
or stainless steel.

2.8.4.2 Specific Protocols for Groundwater Sampling Where possible, sampling
of monitoring wells will proceed from the upgradient (background) wells to the
downgradient (or potentially contaminated) wells.

Groundwater sampling equipment includes:

. bailers constructed of appropriate material (Teflon™) with a Teflon™
coated, stainless-steel leader;
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. clean (nylon twine or monofilament) line of sufficient length to lower
bailer (new lanyard must be used for each well);

. a pump (type dictated by physical conditions);

. appropriate sample containers with labels and preservatives, as required;
. coolers with wet ice;

. water level meter and/or other water level measuring device;

. plastic sheeting;

. decontamination supplies, as required; and

. personal protective clothing and equipment, as required by the site-
specific HASP.

Groundwater sampling procedures include the following steps.

1.

2.

Put on protective clothing and equipment, as necessary.

Prepare the location for sample collection by covering the ground surface
around the well head with plastic sheeting.

Open well and note condition of casing and cap. Check for vapors using an
FID.

Determine static water level using a water level meter or tape. Depth to
well bottom is recorded prior to the sampling event for all monitoring wells
at a specific site. This information is then used to calculate the water
column in each monitoring well prior to sampling. Record this information
in the field logbook.

Determine purge volume and purge the well.

Arrange sample containers in order of use. VOA samples will be taken first,
followed in order by metals, SVOCs, and other samples. If after purging,
the turbidity reading is greater than 5 NTU, filtered metals samples will
also be collected.

Lower bailer or pump intake into well. Bailer should enter the water slowly
to prevent aeration.

Collect the samples.

« Fill the VOA samples directly from the first Teflon™ bailer of
groundwater removed from the well after purging with as little agitation
as possible. Fill each vial until the sample forms a convex meniscus
above the top edge of the vial, and then carefully cap the vial. Invert
VOA sample bottles and tap to check for air bubbles.

. Fill the metals bottle with the remaining groundwater in the first bailer
after VOA samples have been collected.
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. Other samples will be placed directly in the appropriate container from
the discharge tubing of the pump or Teflon™ bailer.

. If the turbidity at the completion of purging is greater than 5 NTUs,
filter the appropriate samples to be analyzed for TAL parameters.

9. Add preservative (if needed), cap, seal, and properly label all containers.
Place filled containers into the cooler(s) immediately.

10. Record sample types and amounts collected and time and date of collection
in the field logbook. Prepare COC forms. Prepare samples for shipment to
the laboratory.

11. Decontaminate sampling equipment and dispose of lanyard.

2.8.5 Aquifer Testing and Measurement Slug tests will be conducted in each new
monitoring well to estimate the horizontal hydraulic conductivity of the aquifer
media. In addition, each new monitoring well will be surveyed vertically and
horizontally by a surveying subcontractor. One round of groundwater level
measurements will then be collected from each new and each existing monitoring
well to evaluate the groundwater flow pathways.

2.8.5.1 Equipment The following equipment or supplies will be used in support
of this task:

. two-channel data logger with pressure sensitive water level transducers,
. lap-top field computer with printer,

. aquifer test data reduction software,

. water level or measuring tape,

. field logbook,

. slug of known volume,

. decontamination solutions and equipment, and

. personal protective gear and monitoring instruments.

2.8.5.2 Specific Protocols Procedures to be followed during aquifer testing and
measurement are discussed below.

In-Situ Hydraulic Conductivity Testing. Slug testing will be conducted by
following the procedures presented below.

Record static water levels.

Install water level transducer in monitoring well.
Introduce slug into well.

Allow water level to stabilize.

Set reference on data logger.

Instantaneously remove slug and activate data logger.
Allow water level to stabilize.

Record data.

Decontaminate equipment and mobilize to next well.

O 0~ OB W N

Monitoring Well Surveying. A Florida-registered land surveyor will survey the
north side of the top of casing (riser) and ground surface for all newly installed
monitoring wells for both horizontal and vertical control to a minimum degree of
accuracy of 0.1 and 0.01 foot, respectively. The surveying subcontractor will
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use the registered U.S. Geological Survey (USGS) benchmark nearest the site.
Survey points will be referenced to the state planar coordinates and the National
Geodetic Vertical Datum of 1929.

Water Level Measurements. Water levels will be permitted to stabilize a minimum
of 24 hours prior to recording water level elevation measurements. All water
level measuring activities will be performed within the shortest period of time
possible to minimize the influence of barometric pressure. Each measurement will
be made from a known point of elevation marked on the well casing, as surveyed
by a licensed surveyor. The following steps will be taken.

Calibrate and decontaminate equipment and mobilize to first location.
Measure static water level and reference to the surveyed point.
Decontaminate equipment.

Proceed to next location.

SN

2.8.6 Surface Water and Sediment Sampling Surface water and sediment samples
will be collected at Sites 8, 10, 14, and 15.

2.8.6.1 Equipment The following equipment will be used during this activity:

. field logbook;

. sample containers;

. sample packaging and shipment equipment;

. stainless-steel spoons, dredge corer, or hand auger;
+  Pyrex™ bowls;

. pH, temperature, and conductivity meter;

. dissolved oxygen meter;

. sampling shipping material;

. sample seals;

. sample tags;

. decontamination solutions and equipment; and

. protective gear and air monitoring equipment.

2.8.6.2 Specific Protocols for Surface Water Sampling The following procedures
will be followed when collecting surface water samples.

1. With sample bottles immediately available, don uncontaminated gloves.

2. The following guidelines will be considered in selecting representative
sampling points.

. Avoid collecting samples immediately above or below the confluence of
streams.

. The most downstream location should be sampled first and the most
upstream location last.

3. If it is necessary to wade into the water, the team member will be careful
not to disturb bottom sediment at the sample collection point by approaching
the sample collection area from downstream.
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10.

11.

Samples will be collected at mid-depth from the center of the stream channel
and placed directly into the sample containers with the sample bottles
oriented with the opening facing upstream.

Measure and record in the logbook the pH, conductivity, temperature, and
dissolved oxygen of the surface water. These measurements may be taken from
the water body itself or from a sample collected in an additional container,
if necessary. All instrument calibration will also be recorded in the
logbook.

Filter the appropriate samples to be analyzed for TAL parameters.

Add chemical preservatives to metals and cyanide sample containers. Note
that the aqueous VOA containers will be pre-preserved before sampling.

Complete documentation for the sample.
Attach custody seals and place samples in a plastic bag.
Identify, package, and ice samples for shipment.

The entire sampling process will be documented in the field logbook.

2.8.6.3 Specific Protocols for Sediment Sampling The following procedures will
be followed when collecting sediment samples.

1.

The following guidelines will be considered in selecting representative
sampling points.

. In flowing water, sediment deposition typically occurs inside river bends
on point bars, downstream of islands or other obstructions.

. Avoid collecting samples immediately above or below the confluence of
streams. Allow sufficient distance for the sediment to mix.

. Sediment samples will be collected from depositional areas as opposed
to scoured areas as practical.

. The most downstream location should be sampled first and the most
upstream location last.

If it is necessary to wade into the water, the team member will be careful
not to disturb bottom sediments at the sample collection point by approaching
the sample collection area from downstream.

Depending on the character and accessibility of the sediment, a stainless-
steel spoon, dredge, corer, or hand auger will be used to collect the
samples.

With Pyrex™ bowl and sampling equipment immediately available, don
uncontaminated gloves.

Collect sediment samples while facing upstream and deposit the sediment into
a Pyrex™ bowl.
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6. Transfer VOA samples to sample jars and apply specified closure.
7. Homogenize the sediment in the Pyrex™ bowl with a stainless-steel spoon.

8. Transfer sediment to sample containers and identify samples with completed
sample tags.

9. Attach COC seals and place samples in a polyethylene bag.
10. TIdentify, package, and ice samples for shipment.

11. The entire sampling process will be documented in the field logbook.
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3.0 QUALITY ASSURANCE PROJECT PLAN

3.1 PROJECT ORGANIZATION AND RESPONSIBILITIES. The project organization is
depicted on Figure 3-1. The organizational structure acts as a control mechanism
to:

. identify appropriate lines of communication and coordination;
+ monitor overall project quality control, budgets, and schedules;
. oversee and manage technical resources; and

+ monitor health and safety.

3.2 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT. Parameters used within the
data validation process to evaluate data quality include measurement of precision,
accuracy, representativeness, completeness, and comparability (PARCC). The
achievable limits for these parameters vary with the DQO level of the data. These
parameters are defined here and methods of calculation are discussed in Section
3.11. The QA objectives for the proposed analytical methods are presented in the
USEPA CLP statements of work (USEPA, 1990).

Precision and Accuracy. Precision, the ability to replicate a value, and
accuracy, the ability to obtain a true value, are addressed for all generated
data. Precision and accuracy requirements vary depending on intended data uses
and are selected in accordance with project requirements. DQOs for precision and
accuracy are established for each major parameter to be measured at the site based
on knowledge of the capabilities of available measurement systems and the
analytical detection limit required.

Representativeness. Representativeness expresses the degree to which sample data
depict an existing environmental condition. Representativeness is accomplished
through proper selection of sampling locations and sampling techniques and
collection of a sufficient number of samples.

The sampling locations in this RI will be chosen in a biased approach based on
previous analytical data, screening data collected in the field, and apparent and
measured flow directions.

Sampling and analytical protocols were chosen so that measurements of samples will
be as representative of the media and conditions being measured as possible.

Sample collection, handling, and documentation will be performed in accordance
with the ECBSOPQAM (USEPA, 1991) to ensure that collection and handling techniques
do not alter the sample and to provide an adequate tracking mechanism from the
time of collection through laboratory analyses.

Completeness. The characteristic of completeness is a measure of the amount of
valid data obtained compared to the amount of data originally intended to be
obtained. The completeness goal for DQO Levels III and IV will be consistent with
the CLP requirements of 95 percent.

Field activities performed at DQO Levels I and II are onsite measurement
techniques that provide information in real time or after minimal delay. The
completeness achieved for these methods may be more variable than those for

CEFOU3-8.SAP
MVL.11.94 3-1



SOUTHERN DIVISION
NAVFACENGCOM

TR

INSTALLATION MANAGER
RAO ANGARA

PROJECT MANAGERS
JIM DENIER / JACK PITTMAN

== PR e

ABB-ES

TECHNICAL LEADER

TS R R RO RS ORI B ST R TR T e

ABB-ES FIELD OPERATIONS

FIELD TEAM

FIELD OPERATIONS LEADER |

RO I SO ESINR IS Yo i

SUBCONTRACTORS

DRILLING
SURVEYING
ONSITE LABORATORY
OFFSITE LABORATORY

ABB-ES PROJECT SUPPORT E

Finance and Administration
Quality Assurance
Health and Safety

Community Relations

REMEDIAL INVESTIGATION/
FIGURE 3-1 FEASIBILITY STUDY
SAMPLING AND ANALYSIS PLAN
PROJECT ORGANIZATION OPERABLE UNITS 3, 4,5, AND 6
NAS CECIL FIELD
JACKSONVILLE. FLORIDA
8520-22 940513WEM
CEFOU3-6.SAP
MVL.11.94 3_2




standard analytical methods. A higher degree of completeness may be achieved
because measurements can be readily repeated. However, site conditions may
constrain the use of some techniques, resulting in fewer valid analyses than
anticipated.

The sampling objectives described in these planning documents allow for a
sufficient number of samples to accomplish the project objectives. However, the
number of samples presented are estimates that may be revised based on screening
data collected in the field. Examples of circumstances that may cause variations
might include increasing or decreasing the number of samples needed for adequate
delineation or characterization of IDW, and/or decreasing the number of screening
samples.

Comparability. The characteristic of comparability reflects the confidence with
which one data set can be compared with other measurements and the expression of
results consistent with other organizations reporting similar data. This will
be accomplished through the use of standard techniques for sample collection
analyses and the reporting of results in appropriate units. Comparability of
analytical procedures also implies using analytical methodologies that produce
results comparable in terms of precision, accuracy, and effective range of
calibration.

3.3 SAMPLING PROCEDURES. Step-by-step instructions for each type of sampling
activity are necessary to enable the field team to gather data that will meet the
DQOs. Sampling procedures for each sample matrix are outlined in the FSP (Chapter
2.0).

3.4 SAMPLE CUSTODY. Each sample received by the analytical laboratory for
processing must be properly documented to ensure complete and accurate analyses
for all parameters requested.

3.4.1 Chain of Custody After the sample is collected, the outside of the sample
container is properly decontaminated and documentation for sample shipment is
completed, a COC record must be prepared to maintain the legal transfer of the
sample from the field team to the laboratory. The COC lists each sample in that
shipment. The COC record is used to record the custody of samples and will
accompany samples at all times. Procedures for maintaining the appropriate sample
custody information will be in accordance with the ECBSOPQAM (USEPA, 1991). The
COC record will contain the following information:

. project name,

. signature of samplers,
. sampling station number or sample number,
. date and time of collection,

. brief description of the type of sample and sampling location,

. analyses to be performed and sample bottle type,
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. for each sample, the number of containers for each bottle type,

. signatures of individuals involved in sample transfer (i.e., relinquish-
ing and accepting samples),

. sample label number, and
. matrix.

All samples will be accompanied by the COC record. The original and one copy of
the record will be shipped inside the shipping container if samples are shipped.
By using a unique sample identification number for each sample, all ancillary
records can be traced to specific sampling events. One copy of the COC record
will be retained by the field investigator. The original record will be
transmitted to the field investigator after samples are accepted by the
laboratory. This copy will become part of the project records. The COC record
will be signed and dated upon receipt by the laboratory. Custody tracking will
be maintained by the laboratory from sample receipt through storage, analyses,
and disposal in accordance with the individual laboratory’s QA plan. Figure 3-2
shows an example of a typical COC record.

When samples are relinquished to a shipping company for transport, the tracking
number from the shipping bill or receipt will be recorded on the sample COC
record. As necessary, ABB-ES uses carriers (i.e., Federal Express) to ship
samples. In these cases, the airbill becomes part of the COC.

3.4.2 Sample Labels Samples, other than those collected for field measurements
or analyses, are identified by using a standard sample label that is attached to
the sample container. The following information is included on the sample label:

. site name,

. field identification or sample station number,

. date and time of sample collection,

. designation of the sample as a grab or composite,
. the signature(s) of the sampler(s),

. sample preservation and preservative used, and

. the general types of analyses to be conducted.

Figure 3-3 shows an example of a sample label.

3.4.3 Handling, Paékaging, and Shipping Requirements After the sample labels
are affixed to the sample container and the COC record is completed, shipping
containers can be prepared.

Sample packaging and shipping procedures should protect the integrity of the
samples and prevent detrimental effects from leakage or breakage. Regulations
for packaging, marking, labeling, and shipping hazardous materials and wastes are
promulgated by the U.S. Department of Transportation (DOT) and described in the
Code of Federal Regulations (49 CFR 171 through 177; in particular 172.402h,
Packages Containing Samples). In general, these regulations were not intended
to hamper shipment of samples collected at controlled or uncontrolled hazardous
waste sites or samples collected during emergency responses. However, the USEPA
has agreed through a memorandum of agreement to package, mark, label, and ship
samples observing DOT procedures.
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Prior to packaging, each sample container should be inspected to verify correct
labeling. Labels should be secured to containers with clear tape. Samples will
be shipped to the laboratory via commercial ground or air carrier within 24 hours
of sample collection.

All breakable sample containers (glass) will be protected with packing. Bubble-
pack bags or strips are acceptable. Sample containers may be placed together in
heavy duty garbage bags and sealed.

Samples will be shipped in durable coolers packed with bubble-pack or vermiculite.
Samples will be kept cool with double-bagged clean ice. Completed COC records
will be placed in a plastic bag and taped to the inside lid of the shipping
container. If COC records refer to multiple containers, they will be placed in
the lead container.

A signed and dated COC seal will be secured with clear tape over the front of the
container lid. The container will be sealed by wrapping it in filament tape.

Until relinquished to the carrier, the shipping containers are to remain with ABB-
ES personnel or remain in a locked vehicle so as not to be accessible to others.
Upon shipping, the laboratory will be contacted and advised of the contents,
arrival date and time, carrier, and number of containers.

3.5 CALTBRATION PROCEDURES. Procedures and documentation required for
calibration of field instruments and laboratory instruments and equipment are
contained in the ECBSOPQAM (USEPA, 1991) and USEPA CLP procedure manuals for
organic and inorganic analyses. It should be noted that some of the calibration
and maintenance procedures specified in the ECBSOPQAM are specific to the
Environmental Control Branch operations and are not applicable to Cecil Field IR
operations.

Field instruments and equipment will be calibrated and inspected daily before

field activities begin, as suggested by the manufacturers. Calibration
information will be recorded in a calibration log, which will be kept on file at
the field office trailer. Malfunctioning instruments will be repaired or

replaced. Monitoring equipment will be protected from contamination during field
exploration activities as much as possible without hindering operation of the
unit. Equipment maintenance will be performed according to manufacturer
specifications before field use, or by cycling units out of the field. As
appropriate, routine periodic maintenance may be performed as a function of field
calibration. Calibration and maintenance information for the field equipment to
be used during the RI investigation can be found in Appendix B. Where the
requirements found in the ECBSOPQAM, manufacturers’ instructions, and procedures
found in Appendix B conflict, the most rigorous will apply.

All offsite laboratories will have an in-place program for equipment calibration
procedures and frequency that meets standards established by the USEPA CLP. The
onsite laboratory to be used during the investigation will use approved SOPs for
analyzing samples (Pace Inc., 1992a; 1992b; 1992c; 1994a; 1994b; 199%c) and will
apply calibration procedures and frequencies specified by USEPA.
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3.6 ANALYTICAL PROCEDURES. Laboratory analytical procedures will be conducted
in conformance with USEPA CLP requirements. Sample matrices and types to be
collected and analyzed are specified in Chapter 5.0 of the workplan. An onsite
laboratory will be used to obtain quick turnaround data to help guide the field
investigation. The onsite laboratory will use approved SOPs for analyzing samples
(Pace Inc., 1992a; 1992b; 1992c; 1994a; 1994b; 1994c). An offsite laboratory will
also be used for confirmatory purposes. Laboratory analytical samples will be
collected and analyzed in conformance with Level III and Level IV DQOs and the
ECBSOPQAM (USEPA, 1991). The subcontracted laboratories will have an active
internal QA/QC program and will be NEESA approved.

The analytical parameters are proposed based on suspected and identified waste
types as discussed in the workplan. A list of the sample types, parameters, and
methods to be used by all laboratories supporting this RI/FS program is provided
in Table 3-1.

3.7 DATA REDUCTION, VALIDATION, AND REPORTING. Data collected from investigative
activities include survey data, field screening data, and onsite and offsite
laboratory analytical data. The ultimate data uses include site characterization,
the assessment of potential risk to human health and the environment, and the
development of effective remedial measures, where necessary.

Upon receipt of samples for analyses (accompanied by a completed COC record
detailing requested analyses), both the onsite and offsite laboratories will:

. verify all COC records;

. log in samples, assign unique log numbers, and attach numbers to the
sample containers;

. open project file and enter data on laboratory computer;
. assign priority and hazard rating criteria; and
. store samples in refrigerated sample bank.

Samples will be analyzed by chemists and/or technicians using approved analytical
procedures presented in Section 3.6. The chemist or technician will then record
the results of analyses and detail all procedural modifications, deviations, or
problems associated with the analyses in a parameter workbook.

3.7.1 Field Screening Data Screening data will include results from the
geophysical survey of Site 10, soil and groundwater sample screening with an FID
at discrete depths, air quality monitoring, and field parameter (pH, temperature,
specific conductivity, and turbidity) measurements.

Screening activities allow real-time or rapid analyses of contaminant distribution
or of indicator parameters that may correlate with the presence of contamination.
This information is useful for site characterization and for determining strategic
sampling locations. QC procedures used with qualitative screening instruments
(e.g., pH meter, FID, etc.) include calibration and comparison of results.
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Table 3-1

Laboratory Analytical Methods

Remedial Investigation and Feasibility Study Sampling and Analytical Plan
Operable Units 3, 4, 5, and 6
NAS Cecil Field, Jacksonville, Florida

Matrix Parameter Method Reference

Onsite laboratory:  Soil PAHs (Sites 7 and 8 only)

TPH (Sites 7 and 8 only)

USEPA Method 8270
USEPA Method 418.1

VOCs and naphthalene (subsurface soil only at Sites 7 Modified USEPA Methods 8010/8020

and 8)
TNT (Sites 14 and 15 only)

Groundwater (Aquaprobe™) VOCs and naphthalene
TPH (Sites 7 and 8 only)

USEPA Draft Field Method 8515

Modified USEPA Methods 8010/8020
USEPA Method 418.1

Offsite laboratory: All media TCL compounds (all sites) CLP SOW No. OLMO01 with all revisions
TAL compounds (all sites) CLP SOW No. ILM03 with all revisions
Nitroaromatic compounds (Sites 14 and 15 only) USEPA Method 8330
Additional pesticides/herbicides (Site 11 only) USEPA Methods 8150, 8140, and 1,2-dibromo-3-chioropropane
Lead (soil only at Sites 7 and 8) USEPA Method 6010

Notes:

PAH = polynuclear aromatic hydrocarbon.
USEPA = U.S. Environmental Protection Agency.
TPH = total petroleum hydrocarbon.

VOC = volatile organic compound.

TNT = 2,4,6-trinitrotoluene.

TCL = target compound list.

CLP = Contract Laboratory Program.

SOW = statement of work.

TAL = target analyte list.




3.7.2 laboratory Data and Validation DQO Level IV laboratory analyses will be
in conformance with USEPA CLP requirements. Upon receipt, only DQO Level IV
analytical data will be systematically validated in conformance with USEPA
Laboratory Data Validation Functional Guidelines for Evaluating Organic Analyses
(USEPA, 1988c) and Laboratory Data Validation Functional Guidelines for Evaluating
Inorganic Analyses (USEPA, 1988b). These guidelines provide a systematic
procedure for evaluating laboratory QA/QC measures such as holding times, blank
analyses, surrogate recoveries, matrix spike results, GC/MS tuning, instrument
calibration, compound identification, and method performance. PARCC parameters
will be evaluated during validation of the laboratory analytical results, as
described in Section 3.11.

Validated data will be prepared in three initial formats: raw laboratory data,
data marked with validation qualifiers or annotations, and validated data. The
validated data can then be used for contaminant characterization and assessment
at each site. A validation summary of the data will be included as part of the
RI reports.

Greater variability may be expected from field screening methods and, due to time
constraints, the field screening data will not be formally validated. However,
the data will be generally evaluated for accuracy. Records of field QA/QC data
will be maintained, out-of control conditions will be noted, and, where
appropriate, the data will be rejected or annotated.

3.7.3 Data Management These requirements were developed to provide a
standardized reporting system for locating and tracking environmental data. A
data management system that includes maintaining field logs, sample management
and tracking procedures, and document control and inventory procedures for both
laboratory data and field measurements will be implemented to ensure that the data
collected during the investigation are of adequate quality and quantity to support
the risk assessment and FS. Data will be stored in an automated computer data
management system with hard copy backup.

3.7.4 _Data Evaluation Chemical and physical data collected during the RI will
be used to characterize the sites and to evaluate the potential levels of risk
posed to human health and the environment. Physical and chemical data will be
integrated to form a conceptual overview of each site.

Data will be summarized and plotted on scaled maps to facilitate the analyses of
contaminant distribution and potential mechanisms of transport. Chemical data
will be compared to applicable or relevant and appropriate requirements (ARARs)
and contaminants of potential concern will be identified.

Physical and chemical data will be evaluated to determine the distribution of
contaminants, contaminant interactions, transport mechanisms, and potential fate.
This includes an evaluation of: groundwater transport, groundwater-surface water
interactions, surface water transport, vadose zone transport, volatilization, soil
erosion, retardation, degradation, and transformation. The evaluation of the
factors listed above will be subject to the availability of sufficient
experimental and empirical reference data.

Plausible exposure pathways and exposure scenarios will be evaluated to assess
potential levels of risk posed by the contaminants of potential concern. The risk
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assessment is based on an evaluation of exposure patterns, available toxicity
data, and dose-response relationships.

Ultimately, the data collected will be evaluated to support no further action or
remedial action decisions, treatability studies, and remedial design.

3.7.5 Evaluation of Data Gaps All data will be continually assessed and each
site will be evaluated to determine: (1) if contamination is present, (2) if it
presents a threat, (3) if it has been defined, and (4) what further action is
needed (i.e., delineation, interim or early remedial action, or evaluation of
remedial alternatives). The goal is to eliminate lengthy interim report
development and review times by allowing continual data assessment and rapid
decision making.

3.8 TINTERNAL QUALITY CONTROL. Internal QC procedures are designed to assure
the consistency and continuity of data. The frequency of QC checks is based on
the type of QC analyses. Standard sample QC analyses include, but are not limited
to, duplicate samples, equipment rinsate blanks, trip blanks, matrix spike and
matrix spike duplicate samples, and field water blanks. All QC samples will be
analyzed by the offsite laboratory performing CLP analyses at DQO Level IV. Only .
duplicate samples and field blanks will be analyzed by the onsite laboratory.
QC samples will be analyzed for the same parameters as the environmental samples
collected during the site-specific sampling event except for trip blanks, which
will be analyzed for TCL volatile organics only. Each of these types of QC
samples is explained below. An estimate of the number and types of QC samples
to be collected during the RI is included in Table 5-1 of the workplan.

Other internal QC activities are undertaken during the performance of work to
ensure that the service, designs, and documents produced meet currently accepted
professional standards. Small assignments or tasks entail periodic discussions
among the technical staff, the Project Manager, and Program Manager. QC on larger
assignments may require professional review teams and/or internal audits.

Duplicate Samples. Duplicate samples are two or more samples collected
simultaneously into separate containers from the same source under identical
conditions. One duplicate will be collected for every 10 samples of a single
matrix (from a single site). Duplicate samples are intended to assess the
homogeneity of the sampled media and the precision of the sampling protocol.

Trip Blanks. Trip blanks are prepared by the laboratory prior to the sampling
event and accompany empty sample bottles to the facility when samples are
collected. The trip blanks are kept with the investigative samples throughout
the sampling event and are packaged and shipped with the investigative samples.
These containers should never be opened prior to laboratory analyses. One trip
blank will be included with each shipment of samples scheduled for VOC analysis.
Trip blanks are required for assessing the potential for contaminating samples
with VOCs during sampling or in transit.

Equipment Rinsate Blanks. Equipment rinsate blanks are collected by running
organic-free water over and/or through sample collection equipment after it has
been decontaminated. Equipment rinsate blanks will be collected at a frequency
of one per day or one per decontamination event. These blanks are used to assess
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the adequacy of decontamination procedures and to trace potential cross
contamination.

Matrix Spike and Matrix Spike Duplicates. Matrix spike and matrix spike duplicate
samples are additional samples collected in the field from a single sampling
location. These samples are spiked in the laboratory with a known compound (or
set of compounds) of known concentration. The concentration detected, after
analyses, provides an estimate of the amount of compound "lost" (e.g., sorbed to
glassware, volatilized, degraded, etc.) during the analytical procedure. A
comparison of the original concentration to the final concentration provides data
concerning analytical precision and accuracy. One set of matrix spike and matrix
spike duplicate samples will be collected per 20 samples per matrix.

Field Water Blanks. Field water blanks include a complete set of samples
collected from each water source used in the investigation. One set of samples
will be collected from each water source used at the beginning of the project and
one set at the completion of the project. Samples may be collected in the middle
of the project if deemed necessary. These samples should account for potential
artifacts that could be introduced through decontamination procedures. Samples
of the preservatives will also be collected as part of the collection and
preservation of field blanks of the organic free water source.

Materials Blanks. Materials blanks include a complete set of samples collected
from each material used in the construction of monitoring wells. Samples will
be collected from filter pack sand, grout, and bentonite chips. One set of
samples will be collected from each source material used at the beginning of the
project and one set at the completion of the project. Samples may be collected
at any time during the project if deemed necessary. These samples should account
for potential artifacts that could be introduced during the monitoring well
construction procedures.

3.9 PERFORMANCE AND SYSTEMS AUDITS. Audits are performed to verify that work
being completed within the RI/FS program complies with QA program goals. Internal
ABB-ES audits of laboratory subcontractors are routinely conducted and
subcontracted laboratories must be CLP qualified and NEESA approved.

System audits may be conducted on system components to evaluate appropriate
selection and utilization. The project system audit includes evaluation of field,

office, and laboratory procedures. System audits may address the following
components:

. organization and personnel,

. facilities and equipment,

. analytical methodology,

. sampling and sample handling procedures, and

. data handling.

All primary documents will receive internal technical reviews and a minimum of
one internal audit will be scheduled for the RI/FS field program. Technical
reviews and internal audits will be performed in accordance with the ABB-ES
Comprehensive Long-term Environmental Action, Navy (CLEAN) Quality Assurance
Program Plan. A minimum of one internal audit will be scheduled by the Quality
Assurance Manager (QAM) in coordination with the Task Leader during the RI/FS
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activities. All audit records, including audit plans, reports, written responses,
and corrective action forms, will be maintained with the project files.

3.10 PREVENTIVE MAINTENANCE. Preventive maintenance for laboratory equipment
and instruments will be performed in accordance with CLP requirements and the
individual laboratory QA/QC program. An inventory control system including all
field equipment and instrumentation used by ABB-ES personnel will be maintained
by the equipment manager as the basis for maintenance and calibration control.
Maintenance procedures for the field equipment to be used during the RI
investigation are included in Appendix B.

Problem prevention can be applied to all phases of project implementation. The
key to preventing and resolving problems is careful advanced planning and close
communications between management and technical personnel in both client and
contractor organizations. Problems will be anticipated and prevented by
undertaking the following measures:

. identifying possible problems that have a high probability of occurrence
of a potentially significant negative impact on performance (e.g.,
quality of services performed, schedules, and costs);

. identifying events, observations, or other signals possibly indicative
of a developing problem;

. identifying the organizational level most likely to recognize a
developing problem and the level with authority to react to the problem;

. developing preventive measures for avoiding or reducing the impact of
a problem that preferably can be implemented at the same organizational
level at which the problem is recognized; and

. communicating the information generated in the preceding steps to
appropriate staff.

3.11 DATA ASSESSMENT PROCEDURES. The assessment of data measurements is an
activity that affects data quality. Procedures to be used for calculating PARCC
parameters are discussed below.

3.11.1 Parameters for Level III and IV DQOs The acceptance criteria for PARCC
parameters for Level III and Level IV DQOs are defined by the CLP guidelines and
by the laboratory analytical methods chosen. CLP contract required quantitation
limits (CRQLs) will be requested for laboratory analyses.

Precision. Laboratory analytical precision is a quantitative measurement of
reproducibility. Precision is the variability of a group of measurements compared
to their average value, monitored and evaluated on this project through comparison
of duplicate samples (including matrix spike duplicate samples).

Precision is a parameter evaluated during the data validation process. Precision
will be calculated as Relative Percent Difference (%RPD) using the formula:
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RXTNYE) x 100 (2)

% RPD =

where
$RPD = relative percent difference,
D, = first sample value, and
D, = duplicate sample value.

Field and laboratory measurement precision will be established by the collection
and analyses of field and laboratory duplicate samples. Ten percent of the field
samples will be collected in duplicate. Laboratory duplicates will be prepared
in accordance with CLP statement of work (SOW) requirements or guidance stated
in specific testing methods, as appropriate. Although a quantitative goal cannot
be set due to field variability, field duplicate $RPD values will be reviewed to
estimate precision. The values listed in Table 3-1 will be used to evaluate field
duplicate %RPD values.

Accuracy Accuracy is the quantitative measurement of the bias of a system,
relating a reported sample concentration to its actual value. Analytical accuracy
is quantified by calculation of "spike" recovery. In the laboratory an aliquot
of either a surrogate or a specific target compound(s) (i.e., spike), at known
concentrations, is added to the sample. The concentration of the recovered spike
is compared to the original concentration added and expressed as a percent
recovery (%R). This measurement provides an estimate of the percentage loss of
a given compound during analyses (e.g., loss due to sorption to glassware,
volatilization, degradation, etc.). The percent recovery is calculated by the
formula:

SSR-SR

x 100 (3)
SA

% R=

where
$R = percent recovery,
SSR = spike sample results,
SR = sample results, and
SA = spike added from spiking mix.

The comparison of matrix spike and matrix spike duplicate samples to the original
sample, as well as calculation of surrogate recoveries in original samples, will
be used to measure accuracy. Accuracy for laboratory measurements will be in
accordance with CLP SOW requirements or guidance stated in specific testing
methods, as appropriate.

Completeness. Percent completeness (%C) is the number of valid measurements
collected compared to the number of samples collected for analyses. Valid
measurements refer to data validated in conformance with USEPA CLP guidelines.
It is calculated by the formula:

$c=2 5100 (4)
N.
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where
$C = percent completeness,
N, = actual number of valid measurements, and
N; = number of samples collected.

Completeness will be ensured by collecting an adequate number of samples to meet
project objectives. A completeness goal of 95 percent will be established for
chemical results.

Representativeness and Comparability. Representativeness and comparability is
qualitatively measured through an evaluation of the consistency of sample
collection, handling, analyses, validation, and reporting. Sample collection
through reporting will be conducted consistent with the DQO requirements outlined
in the ECRSOPQAM (USEPA, 1991), USEPA CLP requirements, and USEPA data validation
requirements.

3.11.2 Parameters for Level I and II DQOs For Levels I and II field measurement
data, the objective for precision is to maintain factory equipment specifications
to the best extent possible. For example, for the pH meter, precision will be
tested by multiple readings in the medium of concern. Consecutive readings should
agree within * 0.1 standard pH units after the instrument has been field
calibrated with standard buffers before each use. Likewise, water level indicator
readings will be precise within * 0.0l foot for duplicate measurements. Ailr
monitoring instruments will be calibrated prior to field use.

As with precision, accuracy of field measurements is achieved through maintenance
of equipment in accordance with factory specifications and calibration
instructions. For many instruments, accuracy can be assessed through comparison
of instrument response to an independent, known standard. For example, the pH
meter and conductivity meters are calibrated with buffer solutions. A calibration
check will be made on all water level indicators before the initiation of field
work. The calibration check will be made using a surveyor’'s tape or other
standard measuring device. If the calibration check is not within * 0.01 foot,
the instrument will be returned for service. Air monitoring instruments will be
calibrated prior to shipment to the field.

Field activities performed at DQO Levels I and II are onsite measurement
techniques that provide information in real time or after minimal delay. The
completeness achieved for these methods may be more variable than those for
standard analytical methods. A higher degree of completeness may be achieved
because measurements can be readily repeated. However, at each site, conditions
may constrain the use of some techniques, resulting in fewer valid analyses than
anticipated.

Comparability of Level I and II data will be maintained through consistent sample
collection, handling, analyses, data evaluation, record keeping, and reporting.

3.12 GORRECTIVE ACTION. Corrective or preventive actions to improve project
quality will be implemented if potential or existing conditions are identified
that may have an adverse impact on data quantity or quality. Corrective actions
may be immediate or long term. Corrective action identification, implementation,
and recording will be conducted in accordance with the ABB-ES CLEAN Quality
Assurance Program Plan. Any member of the NAS Cecil Field program who identifies
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a condition adversely affecting quality can initiate corrective action by
completing a nonconformance report, or by issuing a memorandum to the QAM. The
written communication must identify the condition and explain how it may affect
data quantity or quality.

Immediate corrective action is applied to spontaneous, nonrecurring problems, such
as instrument malfunctions. Staff who detect or suspect nonconformance to
previously established criteria or protocol in equipment, instruments, data, or
methods should immediately notify his or her Project Manager. If the problem is
limited in scope, the Project Manager decides on the corrective action measure,
documents the solution, and notifies the Program Manager and the QAM in a
memorandum. If the problem has impaired the quality of the project or could re-
occur in the future, the Project Manager will follow procedures outlined in the
ABB-ES CLEAN Quality Assurance Program Plan and a corrective action form will be
placed within the project files.

Corrective actions may also be initiated as a result of performance evaluations,
system audits, laboratory and field comparison studies, QA project audits
conducted by the QAM or Navy CLEAN QA specialists, or other activities. The QAM
is responsible for documenting notifications, recommendations, and final
decisions. The Project Manager is jointly responsible for notifying program staff
and implementing the agreed-upon course of action. The QAM is responsible for
verifying the efficiency of the implemented actions. To the extent possible, the
development and implementation of preventive and corrective actions should be
timed to not adversely impact project schedules or subsequent data generation and
processing activities., The QAM will also be responsible for 